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(57) Abstract 

The present invention provides a compound of formula (I), wherein ring A is an optionally substituted aromatic hydrocarbon ring or 
aromatic heterocyclic ring; ring B is an optionally substituted aromatic hydrocarbon ring or aromatic heterocyclic ring; Z is an optionally 
substituted cyclic group or linear hydrocarbon group; R 1 is a hydrogen atom, an optionally substituted hydrocarbon group or heterocyclic 
ring; R 2 is an optionally substituted amino group; D is a bond or an optionally substituted divalent hydrocarbon ring; E is a bond 
-CON(R*>-, -N(R*)CO-, -N(R*0CON(R*K -N(R<*)COO-, -N(R')S02-. -COO-, -N(R<K -O-. -S-, SO-, -SO*-, and formula (a) or 
(b) (in which R a , R»>, Rc Rd^ rc md R f ^ respectively a hydrogen atom or an optionally substituted hydrocarbon group); G is a bond 
or an optionally divalent substituted hydrocarbon group; L is a divalent group; ring B may form an optionally substituted non-aromatic 
condensed nitrogen-containing heterocyclic ring by combining with R 2 ; X is two hydrogen atoms, an oxygen atom or a sulfur atom; ~ZZZ 

is a single bond or a double bond, and Y is a nitrogen atom when :. is a double bond, or an oxygen atom, -N(R 4 )-, (in which R 4 is 

a hydrogen atom, an optionally substituted hydrocarbon group or an acyl group) or S(0)„ (in which n is 0, 
bond, or a salt thereof, which have somatostatin receptor agonistic action. 
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Description 

4,1-BENZOXAZEPINES, THEIR ANALOGUES, AND THEIR USE AS SOMATOSTATIN AGONISTS 

Technical field 
5 This invention relates to novel condensed cyclic 

compounds having somatostatin receptor agonistic 
activity, a process for producing their compounds and a 
pharmaceutical composition characterized by containing 
them. 

10 

Background art 

Somatostatin was first isolated from ovine 
hypothalamic tissues as a peptide (SST-14) consisting 
of 14 amino acids having inhibitory action on the 

15 secretion of growth hormone. At present , a 

somatostatin (SST-28 ) consisting of 28 amino acids has 
also been isolated. This somatostatin is a brain-gut 
peptide widely distributed not only in the hypothalamus 
but also in other organs such as cerebrum, limbic 

20 system, spinal cord, vagus nerve, autonomic nerve 
nodule, gastrointestinal mucosa and islets of 
Langerhans in the pancreas. It inhibits the secretion 
of pituitary/gastrointestinal hormones such as growth 
hormones, thyroid- stimulating hormones, gastrin, 

25 insulin and glucagon. It also inhibits the secretion 
of gastric acid, pancreatic exocrine, secretion and 
movement/blood flow of the intestines . 

As somatostatin receptors have so far been made 
known Types 1 to 5 (SSTR1, SSTR2 , SSTR3, SSTR4 and 

30 SSTR5) . They have been recognized to show different 

expressions in each part of the central and peripheral 
regions [Life Sciences, Vol. 57, No. 13, pl249 (1995)]. 

At present, compounds analogous to the peptide- 
form somatostatins having specific hormone-inhibitory 

35 actions are under clinical development. 

Condensed 4, 1-benzoxazepine compounds having a 
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Disclosure of the invention 

The compounds now u „ der development as 
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agoniatic action. ei "= elle « somatostatin receptor 
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n v iew of the above circumstances, to 
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synthesize compounds represented by the following 
formula (I) or salts thereof for the first time. It is 
characterized by the chemical structure in which an 
amino group is bound via a divalent radical with the 
aromatic ring B in the formula ( I ) : 

R 2 

(I) 




10 

wherein ring A is an optionally substituted aromatic 

hydrocarbon ring or an optionally substituted aromatic 

heterocyclic ring, 
* 5 ring B is an optionally substituted aromatic 

hydrocarbon ring or an optionally substituted' aromatic 

heterocyclic ring, 

Z is an optionally substituted cyclic group or an 

optionally substituted linear hydrocarbon group, 
20 R l is a hydrogen atom, an optionally substituted 

hydrocarbon group or an optionally substituted 

heterocyclic ring, 

2 

R is an optionally substituted amino group, 
D is a bond or an optionally substituted divalent 
25 hydrocarbon group, 

E is a bond, -C0N(R a )-, -N(R a )CO-, 

-N(R b )CON(R c )-, -N(R d )COO-, -N(R e )S0 2 -, -COO- , -N(R £ )-, 

-0-, -S-, -SO-, -so 2 -, 

30 _C0 ~C-V^ 0f ~ C0 ~ N \Z/ N ~ 

(in which R a , R b , R c , R d , R e and R f are respectively a 
hydrogen atom or an optionally substituted hydrocarbon 
group), 

35 G is a bond or an optionally divalent substituted 

hydrocarbon group, 



WO 98/47882 



4 



PCT/JP98/01797 



10 



15 



5 



) 



L is a divalent group, 

ring B may form an optionally substituted non- 
aromatic condensed nitrogen-containing heterocyclic 
ring by combining with R 2 , and 

X is two hydrogen atoms, an oxygen atom or a 
sulfur atom, 

.Trnrrr. is a single bond or a double bond, and 
Y is a nitrogen atom when .tt^ttt-. is a double bond, 
or an oxygen atom, -N ( R* ) - (in which R< is a hydrogen 
atom, an optionally substituted hydrocarbon group or an 
acyl group) or S(0) a (in which n is 0, 1 or 2) when 

±S a sin 9le bond, or a salt thereof, and where 

the compounds have excellent properties as drugs with 
their specific chemical structures, such as, 
unexpectedly preferred somatostatin receptor agonistic 
actxon with low toxicity. The present invention has 
been completed based on these findings. 

Namely, the present invention relates to 

1) the above-mentioned compound (I) or a salt thereof 

2) a compound described in the above item 1, wherein Z 
is an optionally substituted cyclic group, G is an 
optionally divalent substituted hydrocarbon group and 
rrng B does not form a non-aromatic condensed nitrogen- 
containing heterocyclic ring by combining with R 2 , 

3) a compound described in the above item 2, wherein y 
is a nitrogen atom when .ttt^. is a double bond, or an 
oxygen atom or -N ( R 4 ) - (in which R< is a hydrogen atom, 
an optionally substituted hydrocarbon group or an acyl 
group) when .-rnrnr. is a single bond, 

4) 3 com P 0 und described in the above item 1, wherein 
is a single bond, 

5) a compound described in the above item 1, wherein 
rxng B is an optionally substituted benzene ring, 

6) a compound described in the above item 1, wherein 
ring B is an optionally substituted aromatic 
heterocyclic ring, 
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7) a compound described in the above item 1, wherein 
ring B is a benzene ring or a thiophene ring, 

8) a compound described in the above item 1, wherein 
ring A is an optionally substituted benzene ring, 

9) a compound described in the above item 1, wherein 
ring A is a benzene ring which may be substituted with 
halogen, hydroxy or C^ 6 alkoxy, 

10) a compound described in the above item 1, wherein 
R is an optionally substituted hydrocarbon group , 

11) a compound described in the above item 1, wherein 
R 1 is a C U6 alkyl group or a C 7 . 1A aralkyl group, which 
may be substituted with hydroxy, phenyl or amino which 
may be substituted with alkyl-carbonyl or C U6 
alkylsulfonyl, 

15 12) a compound described in the above item 1, wherein X 
is an oxygen atom, 

13) a compound described in the above item 1, wherein Y 
is an oxygen atom, 

14) a compound described in the above item 1, wherein L 
20 is a hydrocarbon group which may be mediated by -0- 

or -S- and may be substituted, 

15) a compound described in the above item 1, wherein L 
is a alkylene group, 

16) a compound described in the above item 1, wherein Z 
25 is an optionally substituted phenyl group, 

17) a compound described in the above item 1, wherein Z 
is a phenyl group which is substituted with halogen, 

18) a compound described in the above item 1, wherein D 
is an optionally substituted divalent hydrocarbon 

30 group. 

19) a compound described in the above item 1, wherein D 
is a C 1-6 alkylene group, 

20) a compound described in the above item 1, wherein E 
is -C0N(R a )- (in which R a is a hydrogen atom or an 

35 optionally substituted hydrocarbon group) , 

21) a compound described in the above item 1, wherein E 
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is -CONH-, 

L^V^Tf deSCribed in ite. 1, „ her ei„ G 

iS a c i-6 alkylene group, 

23) a compound described in the above item 1, wherein 

18 an ""substituted amino group, 
24, a compound described in the above item 1, wherein 
with R 2 9 tetrah ^ ois °^-oline ring by combining 

25) a compound described in the above item 1, wherein 
rxng A xs an optionally substituted benzene ring, ring 

" ^ °P tio ^Hy substituted benzene ring, 2 is an 
optionally substituted phenyl group, D is a d 6 
alkylene group, G is a c w alkylene group, R 1 is an 
optionally substituted hydrocarbon group, R 2 is an 
unsubstituted amino group, E is -CONH-, Lis a Cl . 
alkylene group, x is an oxygen atom, 
......... is a single bond and Y is an oxygen atom, 

26) a compound described in the above item 25, wherein 
rxng A xs a benzene ring which may be substituted with 
halogen, hydroxy or c M alkoxy, ring b is a benzene 
-xrxg, Z xs a phenyl group which may be substituted with 
halogen and R is a C 7 _„ aralkyl group which may be 
substituted with hydroxy, phenyl or amino which may be 
substituted with Cm alkyl-carbonyl or c M 
alkylsulfonyl f 

27, a compound described in the above item 1, wherein 
rxng A xs an optionally substituted benzene ring, ring 
B xs an optionally substituted aromatic heterocyclic 
rxng, Z is an optionally substituted phenyl ^ 

C„ alkylene group, G is a C, 6 alkylene group, r' is 
an optionally substituted hydrocarbon group, R 2 is an 
unsubstituted amino group, B is _ com _ f L - s a 
alkylene group, x is an oxygen atom, .-^ is a single 
bond and Y is an oxygen atom, 9 
28) a compound described in the above item 27, wherein 
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ring A is a benzene ring which may be substituted with 
halogen, hydroxy or C x _ 6 alkoxy, ring B is a thiophene 
ring, Z is a phenyl group which may be substituted with 
halogen and R 1 is a C 7 . u aralkyl group which may be 
substituted with hydroxy, phenyl or amino which may be 
substituted with C U6 alkyl -carbonyl or 
alkylsulf onyl , 

29) a compound described in the above item 1, wherein 
ring A is a benzenie ring which may be substituted with 
halogen, hydroxy, C 1-6 alkoxy, halogeno-C^ alkoxy, C 7 _ 
aralkyloxy, benzoyl-C^ alkoxy, hydroxy-C^s alkoxy, C x _ 
alkoxy-carbonyl-C^ alkoxy, C 3 . 1A cycloalkyl-C^ alkoxy, 
imidazol-l-yl-C^ alkoxy, C 7 . H aralkyloxy-carbonyl-C^ 
alkoxy or hydroxyphenyl-C^ alkoxy, 
15 ring B is a benzene ring or a thiophene ring, 

which may be substituted with C^e alkoxy, or a 
tetrahydroisoquirioline ring by combining with R 2 , 

Z is a C 6 _ 1A aryl group, a C 3 _ 10 cycloalkyl group, a 
piper idyl group, a thienyl group, a furyl group, a 
pyridyl group, a thiazolyl group, an indolyl group or a 
Ci_6 alk y! group, which may have 1 to 3 substituents 
selected from halogen, formyl, halogeno-C^ alkyl, . c U6 
alkoxy and alkoxy-carbonyl , oxo and pyrrolidinyl 

D is a C U6 alkylene group, 
25 G is a bond or a alkylene group which may have 

phenylene and which may be substituted with phenyl, 
R 1 is a hydrogen atom, a C U6 alkyl group, a C 2 . 6 
alkenyl group, a C 6 . 14 aryl group or a C 7 . 14 aralkyl 
group, which may be substituted with (l)halogen, 
(2)nitro, (3)amino which may have 1 to 2 substituents 
selected from' C 1-6 alkyl which may be substituted with 

alkyl-carbonyl, benzyloxycarbonyl and Ci_ 6 
alkylsulf onyl, (4)hydroxy which may be substituted with 
(i)C U6 alkyl which may be substituted with hydroxy, d_ 6 
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alkyl-carbonyl, carboxy or C M alkoxy-carbonyl , 

(ii) phenyl which may be substituted with hydroxy, 

(iii) benzoyl or (iv)mono- or di-C w alkylamino- 
carbonyl, (5)C 3 . 6 cycloalkyl, (6)phenyl which may be 
substituted with hydroxy or halogeno-C M alkyl, or 
(7)thienyl, furyl, thiazolyl, indolyl or 
benzyloxycarbonylpiperidyl , 

R is (1) an unsubstituted amino group, (2) a 
Piper idyl group or (3) an amino group which have 1 to 2 
substitutents selected from (i) benzyl, (ii) c x , alkyl 
wh 1C h may be substituted with amino or phenyl, (iii) 
mono- or dl-C M alkyl -carbamoyl, (iv, c w alkoxy- ' 
carbonyl, (v) c,. 6 alkyl-sulfonyl, (vi) 
Piperidylcarbonyl and (vii) c U6 alkyl-carbonyl which 
may be substituted with halogen or amino, 

E is a bond, -CON(R ? )-, -N(R a )C0-, 
-N(R b )C0N(R c )-, -COO-, 



-co-Q- 



or -C0-N: 




in which R\ R b and r c is a hydrogen atom Qr a * &lk 
group, 

L is a d. 6 alkylene group which may be mediated by 
-0- and may be substituted with d. 6 alkyl , 
X is an oxygen atom, and 

is a si ngle bond or a double bond, and 

Y is a nitrogen atom when .-^rr. is a double bond 
or an oxygen atom, -N(R*) - {in which R* is a hydrogen 
atom, an optionally substituted hydrocarbon group or an 
acyl group) or S(0) n (in which n is 0, 1 or 2) when 
is a single bond, 

30) a compound described in the above item 1, which is 

3 , 5-trans-N- { 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -l-( 4-bi P henylmethyl ) -7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4,l-ben Z oxazepine-3-acetamide or a 



WO 98/47882 



9 



PCT/JP98/01797 



salt thereof, 

( 3S , 5S ) -N- ( 2-f luorobenzyl ) -5- ( 3- 
aminome thylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide or a salt 
5 thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -1- [ 2- ( 4-biphenyl ) ethyl ] -7-chloro-2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 
10 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 4- 

aminome thylphenyl ) - 1 - ( 4 -bipheny lmethy 1 ) - 7 -chloro-2-oxo- 
l,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetamide or a 
salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 2- 
15 aminomethylthiophen-5-yl ) -1- ( 4 -bipheny lmethy 1 ) -7- 

chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide or a salt thereof, 

3, 5-trans-N- (2-f luorobenzyl) -5- [ 3- [ ( 1-amino-l- 
methyl ) ethyl ] phenyl ] -1- ( 4 -bipheny lmethy 1 ) -7-chloro-2- 
20 oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -7-chloro-l- ( 4-hydroxybenzyl ) -2-oxo- 

l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide or a 
25 salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl )-l- ( 4- 
acetylaminobenzyl ) -5- ( 3-aminomethyiphenyl ) -7-chloro-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 
30 3 , 5-trans-N- (2-f luorobenzyl ) -5- ( 3- 

aminomethylphenyl ) -7-chloro-l- ( 4- 

methanesulf onylaminobenzyl ) -2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide or a salt thereof, 
3 , 5-trans-N- ( 2-f luorobenzyl ) -5- (3- 
35 aminome thylphenyl ) -1- ( 4 -bipheny lmethy 1 ) -2-oxo- 1,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide or a salt 
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thereof, 

3,5-trans-N-(2-fluorobenzyl)-5- ( 3- ■ 
aminomethylphenyl , -1- ( 4-hydroxybenzyl , -7-methyloxy-2- 
oxo- 1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 4- [ ( 1-amino-l- 
methyl ) ethyl ] phenyl ] -1- ( 4-biphenylmethyl ) -7-chloro-2- 
oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5 -trans -N- (2- f luorobenzyl ) -5 - ( 3 - 
aminomethylphenyl ) -7-chloro-l- [ 2- ( 4- 
hydroxyphenyl ) ethyl ] -2 -oxo-1 ,2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide or a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl) -5- ( 3- 
aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-hydroxy-2- 
oxo-1 2,3, 5- t etrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, or 

^3, 5-trans-N- ( 2-f luorobenzyl ) -l-( 4-biphenylmethyl )- 
7-ohloro-2-oxo-l , 2 , 3 , 5-tetrahydro-5- (1,2,3,4- 
tetrahydroisoquinolin-s-yl ) -4 , l-benzoxazepine-3- 
acetamide or a salt thereof, 

31) a process for producing the compound of the 
formula: 

D-E-C-Z (I) 



30 




wherein the symbols are as defined in claim 1, or a 
salt thereof, which comprises reacting a compound of 
the formula: 
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L-R 2 

-COOH 



wherein the symbols are as defined in claim 1, or a 
salt thereof, with a compound of the formula: 

10 R * 

I 

N — -G Z 



H 



15 wherein the symbols are as defined in claim 1, or a 
salt thereof, 

32) a pharmaceutical composition which comprises a 
compound (I) described in the above item 1 or a salt 
thereof in admixture with a pharmaceutical ly acceptable 

20 carrier or excipient, 

33) a pharmaceutical composition described in the above 
item 32, which is a somatostatin receptor agonist, 

34) a pharmaceutical composition described in the above 
item 32, which is for treating or preventing diabetes, 

25 obesity, diabetic complication or inveterate diarrhea, 

35) use of a compound (I) described in the above item 1 
or a salt thereof for manufacturing a pharmaceutical 
composition, 

36) use of a compound (I) described in the above item 1 
or a salt thereof for manufacturing a pharmaceutical 
composition which is a somatostatin receptor agonist, 

37) use of a compound (I) described in the above item 1 
or a salt thereof for manufacturing a pharmaceutical 
composition for treating or preventing diabetes, 

35 obesity, diabetic complication or inveterate diarrhea, 

38) a method for activating somatostatin receptors in a 
mammal which comprises administering an effective 
amount of a compound (I) described in the above item 1 
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or a salt thereof to said mammal, 

39) a method for using a compound (I) described in the 
above item 1 or a salt thereof as somatostatin receptor 
agonists in a mammal which comprises administering an 
effective amount of a compound of claim 1 or a salt 
thereof to said mammal, and 

40) a method for treating or preventing diabetes, 
obesity, diabetic complication or inveterate diarrhea 
in a mammal which comprises administering an effective 
amount of a compound (I) described in the above item 1 
or a salt thereof to said mammal. 

In the formula mentioned above, ring A stands for 
an optionally substituted aromatic hydrocarbon group or 
an optionally substituted aromatic heterocyclic ring. 
15 As ring A is preferably used, for example, an 

optionally substituted aromatic hydrocarbon group is 
used. Especially an optionally substituted benzene 
ring is frequently used. 

As said "aromatic hydrocarbon group" represented 
by ring A are mentioned aromatic hydrocarobons 
consisting of 6 to 14 carbon atoms (for example, C 6 _„ 
aryl such as benzene, naphthalene, anthracene and 
phenanthrene) . Especially benzene is frequently used. 

As said "aromatic heterocyclic ring" represented 
by ring A are mentioned, for example, monocyclic 
aromatic heterocyclic ring and polycyclic aromatic 
condensed heterocyclic ring. As said "monocyclic 
aromatic heterocyclic ring" are mentioned 5- or 6- 
membered monocyclic aromatic heterocyclic rings having 
1 to 4 hetero atoms selected from nitrogen, oxygen and 
sulfur in addition to carbon atoms. More specifically, 
furan, thiophene, pyrrole, oxazole, isooxazole, 
thiazole, isothiazole, imidazole, pyrazole, 1,2,3- 
oxadiazole, 1,2,4-oxadiazole, furazane, 1,2,3- 
thiadiazole, 1,2,4-thiadiazole, 1,3,4-thiadiazole, 
1,2,3-triazole, 1 , 2 , 4-triazole, tetrazole, pyridine, 
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pyridazine, pyrimidine and triazine are used for 
example. As said "polycyclic aromatic condensed 
heterocyclic ring" are mentioned, for example, bi- or 
tri-cyclic aromatic condensed heterocyclic ring which 
5 is formed by the condensation of the benzene ring and 
said "monocyclic aromatic heterocyclic rings". More 
specifically, benzofuran, isobenzof uran, 
benzo[b]thiophene, indole, isoindole, lH-indazole, 
benzimidazole , benzoxazole , 1 , 2-benzoisbxazole , 
10 benzthiazole, 1 , 2-benzisothiazole , IH-benzotriazole, 
quinoline, isoquinoline, cinnolin, quinazoline, 
quinoxaline, phthalazine, naphthylidine, purine, 
pteridine, carbazole, a-carbolin, p-carbolin, y- 
carbolin, acridine, phenoxazine, phenothiazine, 
15 phenazine, phenoxathine, thianthrene, phenatrizine, 

phenanthroline, indolidine, pyrrolo[ 1,2 -b] pyridazine, 
pyrazolo[l,5-a] pyridine, imidazo [ 1,2 -a] pyridine, 
imidazo [ 1 , 5-a ] pyridine , imidazo [ 1 , 2-a ] pyr idaz ine , 
imidazo [ 1 , 2 -a ] pyrimidine , 1,2, 4-triazolo [ 4 , 3-a ] pyridine 
and l,2,4-triazolo[4,3-b]pyridazine are used for 
example. As said "aromatic heterocyclic ring" 
represented by ring A is preferably used, for example, 
said "monocyclic aromatic heterocyclic ring" . 
Especially, furan, thiophene and pyridine are 
25 frequently used for example. 

As the substituents that said "aromatic 
hydrocarbon group" , "aromatic heterocyclic ring" and 
"benzene ring" may have are mentioned, for example, 
halogen atom (for example, fluorine, chlorine, bromine 
30 and iodine), d. 6 alkyl (for example, methyl, ethyl, 
propyl, butyl, sec-butyl, t-butyl and isopropyl), 
halogeno-C^ alkyl (for example, C U6 alkyl groups 
substituted with 1 to 5 said "halogen atoms" such as 
trifluoromethyl) , phenyl, benzyl, C U6 alkoxy (for 
35 example, methoxy, ethoxy, propoxy, butoxy, sec-butoxy, 
t-butoxy and isopropoxy) , halogeno-C^ alkoxy (for 
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example, C,_ 6 alkoxy groups substituted with 1 to 5 said 
"halogen atoms" such as trif luoromethoxy and 
chloropropyloxy) , phenoxy, c 7 .„ aralkyloxy (for 
example, benzyloxy, phenethyloxy and phenylpropyloxy ) , 
formyloxy, alkyl-carbonyloxy (for example, 

acetyloxy), c M alkylthio (for example, methylthio, 
ethylthio, propylthio, butylthio, sec-butyl thio, t- 
butylthio and isopropylthio) , halogeno-C,_ 6 alkylthio 
(for example, C,_ 6 alkylthio groups substituted with 1 
to 5 said "halogen atoms" such as trif luoromethyl thio) , 
hydroxy, mercapto, cyano, nitro, carboxy, formyl, c M 
alkyl-carbonyl (for example, acetyl and propionyl), 
benzoyl, C U6 alkoxy-carbonyl (for example, 
methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl ) , 
phenoxycarbonyl, amino, mono- or di-C x _ 6 alkylamino (for 
example, methylamino, ethylamino, dimethylamino and 
diethylamino), formylamino, Cl _ 6 alkyl-carbonylamino 
(for example, acetylamino, propyonylamino and 
butyrylamino), carbamoyl, mono- or di-C^ alkyl- 
carbamoyl (for example, N-methylcarbamoyl , li- 
st hyl carbamoyl, N,N-dimethylcarbamoyl and N,N- 
diethylcarbamoyl), sulfo, C a . 6 alkylsulf onyl (for 
example, methylsulfonyl, ethylsulf onyl and 
propylsulfonyl), benzoyl - Cl . 6 alkoxy (for example, 
hydroxyethyloxy) , hydroxy-c^ alkoxy (for example, 
hydroxyethyloxy) , Cl . 6 alkoxy-carbonyl-C^ alkoxy (for 
example, methoxycarbonylmethyloxy) , C 3 . u cycloalkyl- Cl _ 6 
alkoxy (for example, cyclohexylmethyloxy) , imidazol-1- 
yl-C U6 alkoxy (for example, imidazol-l-ylpropyloxy) , c,_ 
u aralkyloxy-carbonyl- Cl . 6 alkoxy (for example, 
benzyloxycarbonylmethyloxy) , hydroxyphenyl-C,., alkoxy 
(for example, [ 3- (4-hydroxyphenyl) propyl ]oxy) , C 7 . u 
aralkyloxy-carbonyl (for example, benzyloxy-carbonyl) , 
mono- or di-Ce alkylamino-d.6 alkoxy (for example, 
me t hy laminome t hoxy , et hy 1 aminoe t hoxy , 
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dimethylaminomethoxy) and mono- or di-C^ alkylamino- 
carbonyloxy (for example, methylaminocarbonyloxy , 
ethyl aminocarbonyloxy, dimethylaminocarbonyloxy ) . 
Especially, said "halogen atom" is frequently used. 
Said "aromatic hydrocarbon ring", "aromatic 
heterocyclic ring" and "benzene ring" may have 1 to 4 
substituents selected from their substituents . 

A preferable example of ring A is an optionally 
substituted benzene ring and more preferably, a benzene 
ring which may be substituted with halogen, hydroxy, 
■ c w alkoxy, halogeno-C U6 alkoxy, C 7 . 1A aralkyloxy, 
benzoyl-C U6 alkoxy, hydroxy-C^ alkoxy, d_ 6 alkoxy- 
carbonyl-C^ alkoxy, C 3 . 1A cycloalkyl-C^ alkoxy, 
imidazol-l-yl-C^ alkoxy, C 7 . 14 aralkyloxy-carbonyl-C^ 
15 alkoxy or hydroxyphenyl-C^ alkoxy. The most 

preferable examples of ring A are a benzene ring which 
may be substituted with halogen (preferably, chlorine 
and etc.), hydroxy or .C w alkoxy (preferably, methoxy 
and etc . ) . 

20 Preferable position of substituents for ring A is 

7- or 8- position. 

Preferable number of substituents for ring A is 1 

or 2 . 

In the formula mentioned above, ring B stands for 
25 an optionally substituted aromatic hydrocarbon group or 
an optionally substituted aromatic heterocyclic ring. 
As ring B, an optionally substituted aromatic 
hydrocarbon group is preferably used for example. 
Especially an optionally substituted benzene ring is 
30 frequently used. 

As said "aromatic hydrocarbon groups " represented 
by ring B are mentioned, for example, an aromatic 
hydrocarbon group consisting of 6 to 14 carbon atoms 
(C 6 -i« aryl groups of, for example, benzene, 
35 naphthalene, anthracene and phenanthrene). Especially 
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benzene is frequently used. 

As said "aromatic heterocyclic ring" represented 
by ring B are mentioned, for example, monocyclic 
aromatic heterocyclic rings and polycyclic aromatic 
condensed heterocyclic rings. As said "monocyclic 
aromatic heterocyclic ring" are mentioned 5- or 6- 
membered monocyclic aromatic heterocyclic rings having 
1 to 4 hetero atoms selected from nitrogen, oxygen and 
sulfur in addition to carbon atoms. More specifically, 
furan, thiophene, pyrrole, oxazole, isooxazole, 
thiazole, isothiazole, imidazole, pyrazole, 1,2,3- 
oxadiazole, 1 , 2 , 4-oxadiazole, furazane, 1,2,3- 
thiadiazole, 1 , 2 , 4-thiadiazole , 1 , 3, 4-thiadiazole, 
1,2,3-triazole, 1 , 2 , 4-triazole, tetrazole, pyridine, 
pyridazine, pyrimidine and triazine are used for 
example. As said "polycyclic aromatic condensed 
heterocyclic ring" are mentioned, for example, bi- or 
tricyclic aromatic condensed heterocyclic rings which 
are formed by the condensation of the benzene ring and 
said "monocyclic aromatic heterocyclic ring". More 
specifically, benzofuran, isobenzofuran, 
benzofb] thiophene, indole, isoindole, lH-indazole, 
benzimidazole, benzoxazole, 1, 2-benzisooxazole, 
benzothiazole, 1 ,2-benzisothiazoie, lH-benzotriazole, 
quinoline, isoquinoline, cinnolin, quinazoline, 
quinoxaline, phthalazine, naphthylidine, purine, 
pteridine, carbazole, ct-carbolin, /3-carbolin, y- 
carbolin, acridine, phenoxazine, phenothiazine, 
phenazine, phenoxathine, thianthorene, phenatrizine, 
phenanthroline, indolidine, pyrrolo[ 1, 2 -b] pyridazine, 
pyrazolo [ 1 , 5 -a ] pyridine , imidazo [ 1 , 2 -a ] pyridine , 
imidazo [ 1 , 5 - a ] pyridine , imida zo [ 1 , 2 -a ] pyr idaz ine , 
imidazo[l,2-a] pyrimidine, l,2,4-triazolo[4,3- 
a]pyridine and 1 , 2 ,4-triazolo[ 4 , 3 -b] pyridazine are used 
35 for example. As said "aromatic heterocyclic ring" 

represented by ring B is preferably used, for example, 
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"monocyclic aromatic heterocyclic ring". Especially, 
furan, thiophene and pyridine (more especially, 
thiophene) are frequently used. 

As the substituents that said "aromatic 
5 hydrocarbon ring", "aromatic heterocyclic ring" and 

"benzene ring" may have are mentioned, for example, the 
same substituents that said "aromatic hydrocarbon" at 
ring A may have. Said "aromatic hydrocarbon ring", 
"aromatic heterocyclic ring" and "benzene ring" may 
10 have 1 to 4 substituents selected from these 
substituents . 

Preferable example of ring B are an optionally 
substituted benzene ring or aromatic heterocyclic ring 
and more preferably, a benzene ring or a thiophene 
15 ring, which may be substituted with C 1-6 alkoxy. The 
most preferable example of ring B is an unsubstituted 
benzene ring or an unsubstituted thiophene ring. 

In the formula mentioned above, ring B may form an 
optionally substituted non-aromatic condensed nitrogeri- 
20 containing heterocyclic ring by combining with R 2 . 

Examples of non-aromatic condensed nitrogen- 
containing heterocyclic rings formed when ring B 
combines with R 2 include bi-cyclic non-aromatic 
condensed nitrogen-containing heterocyclic ring which 
25 is formed by the condensation of benzene ring and the L 
5- or 6-membered monocyclic non-aromatic heterocyclic 
ring having 1 to 3 hetero atoms selected from nitrogen, 
oxygen and sulfur and preferably, 
tetrahydroisoquinoline (for example, 1,2,3,4- 
30 tetrahydroisoquinoline), tetrahydroquinoline (for 

example, 1 , 2 , 3 , 4 -tetrahydroquinoline) , isoindoline, 
indoline, 2 , 3-dihydrobenzthiazole, 2,3- 
dihydrobenzoxazole, 3,4-dihydro-2H-l,4-benzthiazine, 
3,4-dihydro-2H-l,4-benzoxazine, 1,2,3,4- 
35 tetrahydroquinoxaline, 2 , 3 , 4 , 5-tetrahydro-l , 4- 
benzoxazepine and more preferably, 
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tetrahydroisoquinoline . 

As the substituents that said "non-aromatic 
condensed nitrogen-containing heterocyclic ring" may 
have are mentioned, for example, the same substituents 
that said "aromatic hydrocarbon ring, aromatic 
heterocyclic ring and benzene ring" represented by ring 
B may have. The said "non-aromatic condensed nitrogen- 
containing heterocyclic ring" may have 1 to 4 
substituents selected from the above. 

In the formula mentioned above, Z stands for an 
optionally substituted cyclic group or an optionally 
substituted linear hydrocarbon group. As said "cyclic 
group" represented by z are mentioned cyclic 
hydrocarbon group and heterocyclic group, for example. 
15 As ring Z is preferably used an optionally substituted 
aromatic hydrocarbon group and an optionally 
substituted aromatic heterocyclic group for example. 
Especially, an optionally substituted phenyl group is 
frequently used. 

20 Said "cyclic hydrocarbon group" is represented by 

alicyclic hydrocarbon group consisting of 3 to 14 
carbon atoms or aromatic hydrocarbon group consisting 
of 6 to 14 carbon atoms. As said "alicyclic 
hydrocarbon group" are mentioned, for example, C 3 

25 cycloalkyl (for example, cyclopropyl, cyclobutyl, 

cyclopentyl and cyclohexyl), C 3 . u cycloalkenyl (for 
example, cyclopentenyl and cyclohexenyl ) , C 5 . 1A 
cycloalkadienyl (for example, 2, 4-cycloptentadienyl and 
1,3-cyclohexadienyl) and indanyl . As said "aromatic 

30 hydrocarbon group" are mentioned C 6 _n aryl (for 
example, phenyl, naphthyl, anthracenyl and 
phenanthrenyl ) for example . 

As said "heterocyclic group" are mentioned, for 
example, monocyclic heterocyclic group and polycyclic 

35 condensed heterocyclic group. As said "monocyclic 
heterocyclic group" are mentioned 5- or 6-membered 
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monocyclic heterocyclic group having 1 to 4 hetero 
atoms selected from nitrogen, oxygen and sulfur in 
addition to carbon atoms , for example . More 
specifically, monocyclic aromatic heterocyclic group 
5 (for example, furyl, thienyl, pyrrolyl, oxazolyl, 
isooxazolyl, thiazolyl, isothiazolyl , imidazolyl, 
pyrazolyl, 1, 2 , 3-oxadiazolyl, 1 , 2 , 4-oxadiazolyl , 
furazanyl, 1 , 2 , 3-thiadiazolyl , 1 , 2 , 4-thiadiazolyl , 
1,3, 4-thiadiazolyl, 1 , 2 , 3-triazolyl , 1, 2 , 4-triazolyl , 

10 tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl and 

triazinyl), monocyclic non-aromatic heterocyclic group 
(for example, oxiranyl, azetidinyl, oxetanyl, 
thietanyl, pyrrolidinyl, tetrahydrof uryl , thiolanyl, 
piperidyl, tetrahydropyranyl , morpholinyl, 

15 thiomorpholinyl and piperazinyl) are used for example- 
As said "pdlycyclic condensed heterocyclic group" are 
mentioned, for example, bi- or tri-cyclic aromatic 
condensed heterocyclic group which is formed by the 
condensation of benzene ring and said "monocyclic 

20 aromatic heterocyclic ring" or these partial reduction. 
More specifically, polycyclic aromatic condensed 
heterocyclic groups (for example, benzofuryl, 
isobenzofuryl, benzo[b] thienyl, indolyl, isoindolyl, 
lH-indazolyl, benzimidazolyl, benzoxazolyl , 1,2- 

25 benzoisoxazolyi, benzothiazolyl, 1, 2-benzoisothiazolyl, 
lH-benzotriazolyl, quinolyl, isoquinolyl, cinnolyl, 
quinazolinyl, quinoxalinyl, phthalazinyl , 
naphthylidinyl, purinyl, pteridinyl, carbazolyl, ot- 
carbolinyl, p-carbolinyl, Y-carbolinyl, acridinyl, 

30 phenoxazinyl, phenothiazinyl , phenazinyl, 

phenoxathinyl, thianthorenyl , phenatrizinyl, 
phenanthrolinyl , indolidinyl , pyrrolo [1,2- 
b] pyridazinyl, pyrazoio[ 1, 5-a] pyridyl , imidazof 1 , 2- 
a] pyridyl, imidazo( 1 , 5-a ]pyr idyl , imidazo(l,2- 
35 a]pyridazine, imidazo( 1 , 2-a]pyrimidine , 1,2,4- 
triazolo(4,3-a]pyridyl, 1, 2 , 4-triazolo[4 , 3- 
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b]pyridazinyl) and polycyclic non-aromatic condensed 
heterocyclic groups (for example, isochromanyl, 
chromanyl, indolinyl, isoindolinyl , 1,2,3,4- 
tetrahydroisoquinolinyl and 1,2,3,4- 
5 tetrahydroquinolinyl) are used. 

As the substituents that said "cyclic group" 
represented by z may have are mentioned, for example, 
the same substituents that said "aromatic hydrocarbon 
group" in ring A may have, oxo and thioxo. Said 
10 "cyclic group" may have 1 to 5 substituents selected 
from these substituents. 

As said "linear hydrocarbon group" represented by 
Z are mentioned, for example, "aliphatic hydrocarbon 
group" of "hydrocarbon group" represented by R 1 . As the 
15 substituents that "linear hydrocarbon group" 

represented by Z may have are mentioned, for example, 
the same substituents that said "aromatic hydrocarbon 
group" represented by R 1 may have. 

Preferable examples of Z is a C 6 . u aryl group 
20 (preferably, phenyl), a C 3 . 10 cycloalkyl group, a 

piper idyl group, a thienyl group, a furyl group, a 
pyridyl group, a thiazolyl group, an indolyl group or a 
G U6 alkyl group, which may have 1 to 3 substituents 
selected from halogen, forymyl, halogeno-C U6 alkyl, C x _ 6 
25 alkoxy, C 1-6 alkoxy-carbonyl , oxo and pyrrolidinyl, and 
more preferably, a phenyl group substituted with 
halogen (preferably, fluorine) . 

Preferable position of substituents for cyclic 
group represented by z is ortho-position. 
30 Preferable number of substituents for cyclic group 

represented by Z is one. 

In the formula mentioned above, D stands for a 
bond or an optionally substituted divalent hydrocarbon 
group, preferably divalent hydrocarbon groups. 
35 As said "divalent hydrocarbon group" represented 

by D is used a straight chain divalent hydrocarbon 
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group with 1 to 10 carbons, for example. Specifically, 
C U10 alkylene (for example, methylene; ethylene, 
propylene, butylene, pentamethylene, hexamethylene, 
peptamethylene and oc tame thy lene) is mentioned for 
example. More specifically, C^ 6 alkylene (for example, 
methylene, ethylene, propylene, butylene, 
pentamethylene, hexamethylene) is mentioned. Said 
"divalent hydrocarbon group" may have a C 3 _ 6 
cycloalkylene (for example, 1 , 4-cyclohexylene) , 
phenylene (for example, 1, 4-phenylene and 1,2- 
phenylene), for example, at any position. 

As the substituents that said "divalent 
hydrocarbon group" represented by D may have are 
mentioned, for example, d_ 6 alkyl (for example, methyl, 
15 ethyl, propyl and isopropyl ) , halogeno-C^ alkyl ( for 
example, C 1-6 alkyl substituted by said 1 to 5 "halogen 
atoms" such as trif luoromethyl ) , phenyl and benzyl. 
Said "divalent hydrocarbon group" may have 1 to 3 of 
these substituents . 
20 As D, Ci_ 6 alkylene (for example, methylene, 

ethylene and propylene, preferably methylene) is 
frequently used. 

In the formula mentioned above, G stands for a 
bond or an optionally substituted divalent hydrocarbon 
25 group. As the "optionally substituted divalent 

hydrocarbon group" represented by G is used the same as 
the* above-mentioned "optionally substituted divalent 
hydrocarbon group" represented by D for example. 

Preferable examples of G are a bond or a C x _ 6 
30 alkylene group which may have phenylene and which may 
be substituted with phenyl and C x . 6 alkylene ( for 
example, methylene, ethylene, propylene) is frequently 
used as G. alkylene represented by G may be 

mediated by phenylene between G and E or Z, or may 
35 include phenylene in C^ 6 alkylene. 
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In the formula mentioned above, R 1 stands for 
hydrogen atom, an optionally substituted hydrocarbon 
group or an optionally substituted heterocyclic ring. 
As R is preferably used an optionally substituted 
5 hydrocarbon group. 

As said "hydrocarbon group" represented by R 1 are 
mentioned, for example, aliphatic hydrocarbon groups, 
alicyclic hydrocarbon groups, aryl groups and aralkyl 
groups. Especially, aliphatic hydrocarbon is 
10 frequently used. 

As said "aliphatic hydrocarbon group" are 
mentioned aliphatic hydrocarbon groups having 1 to 10 
carbon atoms (for example, C x . l0 alkyl, C 2 . 10 alkenyl and 
C 2 . 10 alkynyl). As said "C U10 alkyl" are mentioned, for 
15 example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, 
neopentyl, 1-methylpropyl , hexyl, isohexyl, 1,1- 
dimethylbutyl , 2 , 2-dimethylbutyl , 3 , 3-dimethylbutyl , 
3,3-dimethylpropyl, 2-ethylbutyl and heptyl . 
Preferably, C 3 . 5 alkyl (for example, propyl, isopropyl, 
isobutyl and neopentyl) is mentioned. Especially, 
isobutyl and neopentyl are frequently used. As said 
"C 2 . 10 alkenyl" are mentioned, for example, vinyl, 
allyl, isopropenyl, 2-methylallyl , 1-propenyl, 2- 
25 methyl-l-propenyl, 2-methyl-2-propenyl , 1-butenyl, 2- 
butenyl, 3-butenyl, 2-ethyl-l-butenyl , 2-methyl-l- 
butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3- 
pentenyl, 4-pentenyl, 4 -methyl -3 -pent enyl , 1-hexenyl, 
2-hexenyl, 3-hexenyl, 4-hexenyl and 5-hexenyl. More 
specifically, C 2 _ 6 alkenyl (for example, vinyl, allyl, 
isopropenyl, 2-methylallyl , 2 -methyl- 1-propenyl , 2- 
methyl-2-propenyl and 3-methyl-2-butenyl ) is frequently 
used for example. As said M C 2 . 10 alkynyl" are 
mentioned, for example, ethynyl, 1-propynyl, 2- 
35 propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 
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2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2- 
hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl. 
Especially, C 2 . 6 alkynyl (for example, ethynyl, 1- 
propynyl and 2-propynyl) is frequently used for 
5 example. 

As said "alicyclic hydrocarbon" are mentioned, for 
example, alicyclic hydrocarbon with 3 to 10 carbons 
(for example, C 3 _ 10 cycloalkyl, C 3 . 10 cycloalkenyl and C 5 _ 
10 cycloalkadienyl) . As said "C 3 _ 10 cycloalkyl" are 

10 mentioned, for example, cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and 
cyclononyl). As said "C 3 _ 10 cycloalkenyl " are 
mentioned, for example, 1-cyclobuten-l-yl , 1- 
cyclopenten-l-yl, 2-cyclopenten-l-yl , 3-cyclopenten-l- 

15 yl, 2-cyclohexen-l-yl and 3-cyclohexen-l-yl . As said 
"C5-10 cycloalkadienyl" are mentioned, for example, 2,4- 
cyclopentadien-l-yl and 2 , 5-cyclohexadien-l-yl . 

As said "aryl" are mentioned, for example, C 6 . 1A 
aryl (for example, phenyl, naphtyl , anthryl , 

20 phenanthryl and acenaphthylenyl) . 

As said "aralkyl" are mentioned, for example, C 7 . 14 
aralkyl (for example, benzyl, phenethyl, 3- 
phenylpropyl, 4-phenylbutyl and 2-naphthylmethyl) . 

As the substituents that said "hydrocarbon group" 

25 may have are mentioned, for example, halogen atoms, 
nitro, cyano, imino, optionally substituted amino, 
optionally substituted hydroxy group, optionally 
substituted carboxy, cycloalkyl , cycloalkenyl and 
optionally substituted heterocyclic. The group 

30 containing aromatic ring in said "hydrocarbon group" 
may have alkyl, halogenoalkyl and optionally 
substituted aryl in addition to the substituents 
described before. These substituents may be 
substituted by 1 to 5 (preferably 1 to 3) said 

35 "hydrocarbon groups". 

As said "halogen atom" that is the substituent of 
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saxd "hydrocarbon group" are mentioned fluorine 
chlorine, br o m i ne and iodine for example. ' 

is T d "° Pti ° nall y substituted amino group- that 

18 ™? Subst ^uent of said "hydrocarbon group" are 
-ntxoned, for example, (1) amino group that may have 1 

be IZTTIT 5 selected frora (i) c <-< ^ Z 

be substituted by 1 to 5 said "halogen atoms" (for 
example, methyl, ethyl, propyl, isopropyl and 
tr.fl uoromethyl), phenyl and ben2yl/ 

alkyl-carbonyl (for example, acetyl, propyonyl 
butyryl), benzoyl, (iiifc , y ' 

*■>-, (Hi) Cj.s alkoxy-carbonyl (for 

example, methoxycarbonyl , ethoxycarbonyl , 
propoxycarbonyl, sec-propoxycarbonyl and 
butoxycarbonyl) and C 7 . u aralkyloxy-calbonyl (for 
example, benzyloxycarbonyl, , {iv) sulfo gro flnd 
alkylsulfonyl (for example, methyl sulfonyl, 
ethylsulfonyl, propyl sulfonyl, sec-propylsulfonyl 
buty s ulfonyl and t . butylsulfonyl)f J? Wl, 

alkylaminocarbonyl (for example, methylaminocarbonyl 
ethylamxnocarbonyl, propylaminocarbonyl , 
butylaminocarbonyl and dimethylaminocarbonyl ) and f2l 

As the substituents that said -optionally 

IZtTT^ 10 ^ 9r ° UP " ™ ay hSVe «~ — "-*d, 
sample, (1) optionally substituted C M alkyl, 

optionally substitute c..,. aryl, optionally 
substituted <:,.,. aralky! and (iv) As 
in said .optionally substituted c,. ( alkyl ■ are 
mentioned, for example, methyl, ethyl, propyl , 
-propyl butyl and pentyl. said -c,., alkyl " may have 

atoms <? " UentS "^"^ <~ —PI- Halogen 

iodine h r° mPle ' £1U ° rine ' Chl0ri " e ' "—i- 
iodine,, hydroxy, c,. ( alkoxy (for example, methoxy, 

ethoxy, propoxy and isopropoxy, , formyl, c , , alkyl- 
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carbonyl (for example, acetyl, propyonyl and butyryi), 
carboxyl, alkoxy-carbonyl (for example, 

methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , sec- 
propoxycarbonyl and butoxycarbonyl ) , amino, mono- or 
5 di-Cx.e alkylamino (for example, methylamino, 
ethylamino, dimethylamino and diethylamino) , 
pyrrolidyl, piperidyl, morpholinyl, thiomorpholinyl, 4- 
methylpiperidyl, 4-phenylpiperidyl , carbamoyl, mono- or 
di-C^g alky 1 -carbamoyl (for example, N-methylcarbamoyl , 

10 N-ethylcarbamoyl, N,N-dimethylcarbamoyl and N,N- 

diethylcarbamoyl) , phenoxy, mono- or di-C^ alkyl- 
carbamoyloxy (for example, N-methylcarbamoyloxy , N- 
ethylcarbamoyloxy, N,N-dimethylcarbamoyloxy, N,N- 
diethylcarbamoyloxy) , formylamino, d_ 6 alkyl- 

15 carbonylamino (for example, acetylamino, propionylamino 
and butyrylamino) , formyloxy and alkyl-carbonyloxy 
(for example, acetoxy) . As "C 6 _ 10 aryl" in said 
"optionally substituted C 6 . 10 aryl" are mentioned, for 
example, phenyl and naphthyl. Said M C 6 _ 10 aryl" may 

20 have 1 to 5 substituents selected from, for example, 
C x _ 6 alkyl (for example, methyl, ethyl, propyl and 
isopropyl) and halogeno-C^ alkyl (for example, C x _ 6 
alkyl substituted by 1 to 5 said "halogen atoms", such 
as trifluoromethyl) in addition to the substituents 

25 that said "C x _ 6 alkyl" may have. As said "optionally 
substituted C 7 . u aralkyl" are mentioned, for example, 
benzyl and phenethyl . As said substituents that "C 7 . u 
aralkyl" may have are mentioned those that said "C 6 _ 10 
aryl" may have. The number of substituents is 1 to 5. 

30 As said "acyl" are mentioned, for example, formyl, 

alkyl-carbonyl (for example, acetyl, propyonyl, butyryi 
and t-butylcarbonyl), benzoyl, C U6 alkoxy-carbonyl (for 
example, methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl , sec -propoxycarbonyl , butoxycarbonyl 
35 and t-butoxycarbonyl ) , benzyloxycarbonyl , d. 6 
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alkylsulfonyl (for example, „ e thyl sul f„„ yl 

•nethylcarbamoyl, N-ethylcarbamoyl , N,N- 
dimethylcarbamovl anH m „ ^- . 

halooen atoms (£ or examole 1 « t « , /™>. example, 
and iodine,, „ y drox y 7 a'l *' ° hl ° rine ' ^» 

«nox y , p ro pox y Z?- y Y eXamPle ' -" eth °^- 

c— „ yl p (fo p r izczzr:::^ 1 : c » 

"-xyl, ^ aixoxy-o'axCi 1 ', 5 ;;™ 

or di- Cj6 alkylami™ ° Xycarbon yl) . amino group, mono- 

:z ^o,di:::- 

benzyloxycarbonylpiner.,- 

a] , , w y^Piperxdyl, carbamoyl, mono- or di-c 

alkyl-carbarooyl /for e v aran i . c i-« 

ethvlra . f ( r exan, Ple, methylcarbamoyl, 
ethylcarbamoyl, dimethylcarbamoyl and 
diethylcarbamoyl), pheno™ m „ 

„ v. Pnenoxy, mono- or di-c, fi alkvl 

carbamoyloxy ffor o-ran^i a-i-Kyl- 

, example, methylcarbamovloxv 

ethylcarbamoyloxy, dimPi-h„i J oam °yA°xy, 
dio«-h i ain,e thylcarbamoyloxy and 

dxethylcarbaraoyloxv) fr,™,,! • 

jrxuxyj, formylammo, c, 6 alkvl - 

carbonylamino group (f or exa™ni 
Propyonylamino and b^I™' 

= ii , u, -yryxamino) , formyloxy and r 

alkyl-carbonvloxv ff n ^ , J y a 

onyj.oxy (for example, acetoxy) . 

As the substituents that said "optionally 
substituted carboxyl- that -kv, pcionall y 

r o, , OUTL yJ-)f benzyl and mono- or- ^ - 

CU IXylamino 9roup (£or e«p le , J thylMin °:; " dl " 
*t„yla mi „o, dimethyls and dl^uJL, . ' 
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As said "cycloalkyl" which is the substituent of 
said "hydrocarbon group" are mentioned, for example , 
C 3 -6 cycloalkyl such as cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. 

As said "cycloalkenyl" which is the substituent of 
said "hydrocarbon group" are mentioned, for example, 
C3-6 cycloalkenyl such as 1-cyclobuten-l-yl, 1- 
cyclopenten-l-yl, 2-cyclopenten-l-yl , 3-cyclopenten-l- 
yl, 2-cyclohexen-l-yl and 3-cyclohexen-l-yl . 

As "heterocyclic ring" in said "optionally 
substituted heterocyclic ring" that is the substituents 
of said "hydrocarbon group" are mentioned, for example, 
5- or 6-membered monocyclic heterocyclic ring having 1 
to 4 hetero atoms selected from nitrogen, oxygen and 
15 sulfur in addition to carbon atom (for example, furyl, 
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, 1, 2 , 3-oxadiazolyl , 
1 , 2 , 4-oxadiazolyl , f urazanyl , 1,2, 3-thiadiazolyl , 
1 , 2 , 4-thiadiazolyl , 1,3 , 4-thiadiazolyl , 1,2,3- 
triazolyl, 1 , 2 , 4-triazolyl , tetrazolyl, pyridyl, 
pyridazinyl, pyrimidinyl, triazinyl, oxylanyl, 
azetidinyl, oxetanyl, thietanyl, pyrrolidinyl , 
tetrahydrofuranyl, thiolanyl, piperidyl, tetrahydro- 
pyranyl, morpholinyl, thiomorpholinyl and piperadinyl ) , 
and benzene ring, bi- or tri-cyclic condensed 
heterocyclic ring which is formed by the condensation 
of above-described "5-r or 6-membered monocyclic 
heterocyclic ring" (for example, benzofuranyl, 
isobenzofuryl, benzo[b] thienyl, indolyl, isoindolyl, 
lH-iridazolyl, benz imidazolyl , benzoxazolyl, 1,2- 
benzoisoxazolyl, benzthiazolyl , 1 , 2-benzoisothiazolyl , 
IH-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, 
quinazolinyi, qunoxalinyl, phthalazinyl , naphthyldinyl , 
purinyl, puteridinyl, carbazolyl, a-carbolinyl , /J- 
35 carbolinyl, y-carbolinyl , acridinyl, phenoxazinyl, 
phenothiazinyl, phenazinyl, phenoxanthinyl , 
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t rS "f' Phenanthridinyl, Phenanthroiiny!, 
rndol ldl nyl. Pyrrole, 1,2-bJpyrtd.stnyl, pylori . 

a Pyridyl. i»i to[U . aJp?rUyl , J[ a „l [1: ° 

a pyrxdyl imidasod^-ajpyridazinyl, imidaso (1 ,2- 
ajpyrxmrdinyl, l,2,4-triasolo,4,3-a]pyrid y l 24 

::::° n :i 4 ; 3 d bj " pyridaainyi ' m ° ~ ^. 

inaonnyl and rsoindolinyl , a., th Q « ^ _ . 

:zs:; en °:: rjrrs; " addition to the — 

group" m H . "aromatic hydrocarbon 

group „ rxng A. Said "heterocyclic ring" may have 1 
to 4 substituents selected from the substituents 
mentioned above, ents 

As said "alkyl" which is the substituent of said 
hydrocarbon group" are mentioned, for example c 
alkyl such as methyl ethvl „ \ . '" 6 
ieobutyl, sec-butyf and t 'nty^ ' 

As said "halogenoalxyl- „hich is the substituent 
Of saxd "hydrocarbon group . are mentioned. for exZl 
C M .1*1 substituted by X to 5 halogen atoms (for ' 
sample, fluorine, chlorine, bromine and iodine, ,£or 
example, trif luoromethyl and triohloromethyi , ' 
» hl J" " arYl " ^ S3id "°P tio «"y substituted aryl- 

er ; ment. th 7 UbStitUent ° £ " M "^™o„ W 
are mentioned, for example, c.. I( aryl such as phenyi 

naphthyi, 2-biphenyl, 3-bipheny!, anthryl, phenanth 'i 
and acenaphthyienyl. Said "phenyl- may haV e it" 5 
-bstituents which are selected from, for example 

d lodxne), c M alkyl (for example, methyl, ethyl 
propyl isopropyl, butyl and t-butyl,, h.lo g eno-c,.; 
alkyl (for ex,mp!e, c,., alkyl substituted by ! to 5 
said -halogen atoms- such as trif luoromethyl , , c, 
alkoxy (for example, methoxy, ethoxy, propoxy, 
iaopropoxy and t-butoxy, , c,.„ aralkyloxy (for example. 
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benzyloxy), hydroxy, amino, mono- or di-C^ alkylamino 
(for example, methylamino, ethylamino, dimethylamino 
and diethylamino) , carboxy, C^g alkyl-carbonyl (for 
example, acetyl, propyonyl and butyryl), alkoxy- 
carbonyl (for example, methoxycarbonyl, ethoxycarbonyl , 
propoxycarbonyl, sec-propoxycarbonyl and 
butoxycarbonyl ) , nitro and cyano . 

As "optionally substituted heterocyclic ring" 
represented by R 1 is used the same substituent as 
"optionally substituted heterocyclic ring" exemplified 
as the substituent on above "hydrocarbon group". 

Preferable examples of R 1 are a hydrogen atom, a 
C!_ 6 alkyl group, a C 2 _ 6 alkenyl group, a C 6 . 14 aryl group 
or a C 7 _ 14 aralkyl group, which may be substituted with 
15 ( 1) halogen, (2)nitro, (3) amino which may have 1 to 2 
substituents selected from alkyl which may be 

substituted with C w alkyl-carbonyl, benzyloxycarbonyl 
and C^ 6 alkylsulf onyl , (4)hydroxy which may be 
substituted with (i)C U6 alkyl which may be substituted 
20 with hydroxy, C x _ 6 alkyl -carbonyl , carboxy or 

alkoxy-carbonyl, (ii) phenyl which may be substituted 
with hydroxy, (iii)benzoyl or (iv)mono- or di-C^ 
alkylamino-carbonyl, (5)C 3 . 6 cycloalkyl, (6)phenyl which 
may be substituted with hydroxy or halogeno-C^ alkyl, 
25 or (7)thienyl, furyl, thiazolyl, indolyl or 

benzyloxycarbonylpiperidyl, and more preferably, a C U6 
alkyl group or a C 7 . 14 aralkyl group, which may be 
substituted with hydroxy, phenyl or amino which may be 
substituted with C^ 6 alkyl-carbonyl or C U6 
30 alkylsulf onyl. 

Preferable position of substituents for aralkyl 
group represented by R l is para-position. 

In the formula mentioned above, R 2 stands for an 
amino group that may be substituted. As said 
35 "optionally substituted amino group" are mentioned, for 
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substituents selected f™- , 

~ =."-jr=-„.r^.„,. 

ubs txtuted hydrocarbon group" represented by / is 
frequently used for example 

sub Sti tue^^;r:L7: h iic ring which may — 

„ heternr , 13 USSd the s **e substituent as 

-*Yr,I>. beMoy f T™' P-Pio„ yl and 

C,-„ aral kyloxy . carbonyl (£or exampie> ^ - yl) , 

be„z yloxycarbonyl)i plperidln . 4 lc „ 
alkjrlsulfomrl (for exa™,. / '• , 

v example, methoxy, ethoxv 
propoxy and isoproDoxvi , y ' 

(for exaraD]o pr °P° x y)' formyl, C « alkyl-carbonyl 
(for example, acetyl, proplonyl and butyryl), carLxv 
C, alxox y-carbonyl (for example, methoxycarbohyl^ 

Y±), amxno, mono- or di-c U6 alkyl ami no 
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» 

(for example, methylamino, ethylamino, dimethylamino 
and diethylaraino) , pyrrolidinyl , piperidyl , 
morphor inyl , thiomorphorinyl , 4 -methylpiperidyl , 4 - 
phenylpiperidyl , carbamoyl, mono- or di-C^ alkyl- 
5 carbamoyl (for example, methylcarbamoyl , 
ethylcarbamoyl, dimethylcarbamoyl and 
diethylcarbamoyl) •, phenoxy, mono- or di-C^ 6 alkyl- 
carbamoyloxy (for example, methylcarbamoyloxy, 
ethylcarbamoyl oxy, dimethylcarbamoyloxy and 
10 diethylcarbamoyloxy) , formylamino, C^ 6 alkyl- 

carbonylamino (for example, acetylamino, , propionylamino 
and butyrylamino) , formyloxy and alkyl-carbonyloxy 
(for example, acetoxy) . 

As "nitrogen-containing heterocyclic ring" in said 
15 "optionally substituted nitrogen-containing 

heterocyclic ring that may have substituents" are 
mentioned, for example, 5- to 7-merabered nitrogen- 
containing heterocyclic rings having 1 to 4 hetero 
atoms selected from nitrogen, oxygen and sulfur other 
than nitrogen with a bond (for example, 1-imidazolyl, 
1-pyrazolyl, 1-pyrrolyl, 1 -pyrrol idinyl , 1-piperidyl, 
morpholinyl, thiomorpholinyl ) or 5 to 7-membered 
nitrogen-containing heterocyclic rings condensed by 
benzene or pyridine (for example, 1-benzimidazolyl , 
25 1,2,3,4 -tetrahydroisoquinolin-2 -yl , 1,2,3, 4 - tetrahydro- 
quinolin-l-yl and 1-indolyl) . 

As the substituent that said "nitrogen-containing 
heterocyclic ring" may have is used the same 
substituent as the substituent that said "aromatic 
30 hydrocarbon group" in ring A may have. They are 
preferably halogen atoms (for example, fluorine, 
chlorine, bromine and iodine), d. 6 alkyl (for example, 
methyl, ethyl, propyl, butyl, sec-butyl, t-butyl and 
isopropyl) and C U6 alkoxy (for example, methoxy, 
35 ethoxy, propoxy, butoxy, sec-butoxy, t-butoxy and 

isopropoxy) . The number of the substituents is 1 to 5 . 
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amin Pre£erable Mample ° f ■» ^ substituted 
a™ grou iperidyl group ^ ^ amino 

have t to 2 subst^utests selected £ r ™ be„ 2yl , c , . 

alkyl which „ay be substituted with a-ino or pbenyl 
mono- or di-r , Phenyl, 

C .,v , , al ^ 1 - c «^«n»yl / Cm alkoxy-carbonyl, 
C, 6 al ky i. sulfonyl/ piper . dylc x ^ * ' 

carbonyl which may be substitute -v. k , 

and more preferablv / Ub8ti * Uted Wlth hal °^n or amino 

m ^ re f Srably ' an ""substituted amino group. 

In the formula mentioned above, E represents a 
bond, -CQH(R-)-, -N(R a ,C0-, Presents a 



-cohQ^ -co-nQn- 

- N (R>)C0N (R <)-, -N (RV 00-, - N(R e )S02 _, ^ 

-o, -S-, -SO- to -so 2 - (rV r>, R% R% R . and Rf > ' 
represent hydrogen or optionally substituted 
hydrocarbon groups, and hydrogen or c M allcyl (for 
example, methyl) is preferably used, especia ly 
2Q hydrogen „ frequently ^ as r . ^ r% ^ ^ ^ 

is orefV^ "° Pti ° nall y ^stituted hydrocarbon group. 

^nrrr'H for exampie - the same 

group as the above-described "optionally substituted 
^ hydrocarbon group" represented by R 1 . 

N^^Tn' 6 " 131 " eX3raPle ° f " 3 b ° nd ' ~CON(R a ) - 

rN(R )CO-, -N( R b )CON( R V, _ C00 -, ■■' 

~ C0 ~vZ)~ or ~ C0 ~ N Cv lv ~ 

30 (in which R«, r> and R e gtands for 'described 
above and preferably, a hydrogen atom or a C, 6 w 
group), -co N( R a )- (in which R . „ • , 1-6 alkyl 

descrih . , ' * which R stands for the same as 
descried above and preferably, a hydrogen atom or a 

35 J! 4 * 9r ° UP)iS PrSferably USed - specially, - C0N H 

•*5 frequently in use. 
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In the formula mentioned above, L stands for a 
divalent group, As said "divalent group" are 
mentioned, for example, divalent optionally substituted 
hydrocarbon groups which may be mediated by -0- to -S-. 

L is preferably an optionally substituted divalent 
hydrocarbon group,, for example. Especially, optionally 
substituted alkylene is frequently used. 

As said "optionally substituted divalent 
hydrocarbon group" is used the same hydrocarbon group 
as the above-described "optionally substituted divalent 
hydrocarbon group" represented by D. As "C x . 6 alkylene 
group" in "optionally substituted C^ 6 alkylene" are 
mentioned, for example, methylene, ethylene, propylene 
and butylene. Said "C w alkylene" may have 1 to 5 C x _ 6 
15 alkyl groups (for example, methyl, ethyl , propyl , 
isopropyl and butyl) for example. 

Preferable examples of L are a C U6 alkylene group 
which may be mediated by -O- and may be substituted 
with Ci_ 6 alkyl and more preferably, a C U6 alkylene 
group (for example, preferably methylene). 

In the, formula mentioned above, X stands for two 
hydrogen atoms, an oxygen atom or a sulfur atom, 
preferably an oxygen atom or a sulfur atom. 
Especially, oxygen atom is frequently used. 

In the formula mentioned above, .-ttttt^; stands for a 
single or a double bond. Preferably, a single bond is 
frequently used. 

In the formula mentioned above, Y stands for 

nitrogen atom when represents a double bond, and 

30 oxygen, -N(R A )- (in which R* stands for a hydrogen 

atom, an optionally substituted hydrocarbon group or an 
acyl group) or S(0) n (in which n is 0, 1 or 2) when 

represents a single bond. 

As said "optionally substituted hydrocarbon group" 
35 represented by R* is used the same group as said 



20 



25 



WO 98/47882 



34 



PCT/JP98/01797 



"optionally substituted hydrocarbon group" described in 
■ R • 

As said "acyl" represented by r" are mentioned, 
for example, formyl, Cl _ 6 alkyl-carbonyl (for example 
acetyl, propionyl and butyryl), benzoyl, c M alkoxy- 
carbonyl (for example, methoxycarbonyl, ethoxycarbonyl 
propoxycarbonyl, sec-propoxycarbonyl, butoxycarbonyl " 
and t-butoxycarbonyl), benzyloxycarbonyl, C, 6 
alkylsulfonyl (for example, methylsulfonyl , ethyl - 
sulfonyl, propylsulfonyl, sec-propylsulf onyl , 
butysulfonyl and t-butylsulf onyl ) , carbamoyl and mono- 
or di-d.6 alkyl -carbamoyl (for example, 

-thylcarbamoyl, ethyl carbamoyl, dimethylcarbamoyl and 
dxethylcarbamoyl). They may have 1 to 3 substituents 
selected from, for example, halogen atoms (for example, 
fluorine, chlorine, bromine and iodine), hydroxy, c, 6 
alkoxy (for example, methoxy, ethoxy, propoxy and 
xsopropoxy), formyl, c M alkyl-carbonyl (for example, 
acetyl, propionyl and butyryl), carboxyl, C x 6 alkoxy- 
carbonyl (for example, methoxycarbonyl, ethoxycarbonyl 
propoxycarbonyl, sec-propoxycarbonyl and 

butoxycarbonyl), amino, m ono- or di- Cl _ 6 alkylamino (for 
example, methylamino, ethylamino, dimethylamino and 
dxethylamino), pyrrolidyl, piperidyl, morpholinyl, 
thiomorpholinyl, 4-methylpiperidyl, 4-phenylpiperidyl, 
carbamoyl, mono- or di- Cl _ 6 alkyl-carbamoyl (for 
example, methyl carbamoyl, ethylcarbamoyl , 
dimethylcarbamoyl and diethylcarbamoyl) , phenoxy, mono- 
or di-d.6 alkyl-carbamoyloxy (for example, 
methylcarbamoyloxy, ethylcarbamoyloxy, 
dimethylcarbamoyloxy and diethylcarbamoyloxy) , 
formylamino, Cl . 6 alkyl-carbonylamino (for example, 
acetylamino, propionylamino and butyrylamino) 
formyloxy and c M alkyl-carbonyloxy (for example, 
acetoxy) . 
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As R is preferably used, for example, hydrogen or 
Ci.e alkyl (for example, methyl, ethyl, propyl, 
isopropyl and butyl). 

Preferable examples of Y is a nitrogen atom when 

5 is a double bond, or an oxygen atom, -N(R 4 )- (in 

which R 4 is a hydrogen atom, an optionally substituted 
hydrocarbon group or an acyl group) or S(0) n (in which 

n is 0, 1 or 2) when is a single bond, and 

preferably, an oxygen atom when is a single bond. 

10 Preferable examples of compounds of the formula 

(1) or a salt thereof include compounds wherein ring A 
is a benzene ring which may be substituted with 
halogen, hydroxy, C ue alkoxy, halogeno-C^ alkoxy, C 7 _ u 
aralkyloxy, benzoyl-C K6 alkoxy, hydroxy-C^ alkoxy, d. fi 

15 alkoxy-carbonyl-C^ alkoxy, C 3 . 14 cycloalkyl-C x . 6 alkoxy, 
imidazol-l-yl-C U6 alkoxy, C 7 _ 14 aralkyloxy-carbonyl-Ci^ 
alkoxy or hydroxyphenyl-C^ alkoxy, 

ring B is a benzene ring or a thiophene ring, 
which may be substituted with C x . 6 alkoxy, or a 
20 tetrahydroisoquinoline ring by combining with R 2 , 

Z is a C 6 . u aryl group, a C 3 . 10 cycldalkyl group, a 
piper idyl group, a thienyl group, a furyl group, a 
pyridyl group, a thiazolyl group, an indolyl group or a 
C U6 alkyl group, which may have 1 to 3 substituents 
25 selected from halogen, formyl, halogeno-C x . 6 alkyl, 

alkoxy and C x _ 6 alkoxy-carbonyl , oxo and pyrrolidinyl, 
D is a alkylene group, 

G is a bond or a C 2 . 6 alkylene group which may have 
phenylene and which may be substituted with phenyl, 
30 r1 is a hydrogen atom, a alkyl group, a C 2 _ 6 

alkenyl group, a C^^ aryl group or a C 7 . u aralkyl 
group, which may be substituted with (l)halogen, 

(2) nitro, (3)amino which may have 1 to 2 substituents 
selected from C x _ 6 alkyl which may be substituted with 
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C„ alkyl-carbonyl, benzyloxycarbony! and 

a Kyisulfonyi (4)hydro , y which ^ ^ « 

C '- 3lkyl " hlch -V be substituted with hydroxy c 
alxyl-carbonyl, carboxv or r »,u yuroxy, c,. ( 

.... , , ™°* y or c i-< alkoxy-carbonyl, 

"iphenyl „ hich may be substltuted 

r yl or (lv " non °~ or di - c -« °^»°- 

suhstit ; H S ' Cli Cy0l ° al ^> OPh^l which „ay be 

ubst tuted with hydroxy or halooeno-c,. ( aixyi, or 
(')threnyl, furyl, thi.zolyl, indolyl or 
benzyloxyoarbonylpip eridyl , 

substitutes Looted ~ ~£,r ai" 2 
which may be snhot-,4- ^ ^ . alkyl 

ay De substituted with amino or phenyl din 
mono- or di-c a iu,i L p nyi ' (m) 

carbon , " alkyl - Carbara °y^ dv) C„ alkoxy- 

carbonyl, (v) Cl . 6 alkyl-sulf onyl # (vi) 

Piperidylcarbonyl and (vii) C , 6 alkyl-carbonyl which 
-y be substituted with halogen or amino, 

E is a bond, -CON(R a )-, -N(R a )CO-, 
-N(R b )CON(R c ,-, _ C00 -, 

R% ^ ^ »' iS * h — atom or a C, 6 alkyl 

-0 an/" 9 k 1 " 6 3lkylene 9r ° UP WhiCh ^ be ™ ed "ted by 
0- and may be substituted with c M alkyl, 

X is an oxygen atom, and 

is a single bond or a double bond, and 
* is a mtrogen atom when .-^n-. is a douhlo h . 

ir ° W " -"«-•>- <- »-h R isXCn ' 

More preferable examples of compounds of the 



WO 98/47882 



37 



PCT/JP98/01797 



formula (I) include compounds wherein ring A is a 
benzene ring which may be substituted with halogen, 
hydroxy or C U6 alkoxy, 

ring B is a benzene ring or a thiophene ring, or a 
5 tetrahydroisoquinoline ring by combining with R 2 , 

Z is a phenyl group which may be substituted with 
halogen, 

D is a C 1-6 alkylene group, 

G is a Ci. 6 alkylene group, 
10 R is a C U6 alkyl group or a C 7 . lA aralkyl group, 

which may be substituted with hydroxy, phenyl or amino 
which may be substituted with alkyl-carbonyl or C A _ 6 

alkylsulfonyl, 

R 2 is an unsubstituted amino group, 
15 E is -CONH-, 

L is a C 1-6 alkylene group, 

X is an oxygen atom, and 

Y is an oxygen atom when is a single bond. 

More preferable examples of compounds of the 
20 formula (I) include compounds wherein the substituent 
(-D-E-G-Z) at 3-position of benzoxazepine ring is S- 
conf igration, and relative configration between the 
substituent at 3-position and the substituent (ring B) 
at 5-position is trans. 
25 Most preferable examples of compounds of the 

formula (I) or a salt thereof include 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

aminomethylphenyl)-l-(4-biphenylmethyl)-7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide or a 
30 salt thereof, 

( 3S , 5S ) -N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide or a salt 
thereof, 

35 3, 5-trans-N-( 2-f luorobenzyl ) -5- ( 3- 
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a^nomethyiphenyl , 2- , 4 -biphenyl , ethyl ] -7-chloro- 2- 

a sli: ; ^' 5 -" t " h ^"- 4 ' azapine-3-aceta.nide or 

a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 4- 

5 axninoxnethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro-2-oxo- 

S a 2 ; 3 ;L^^^ - * 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 2- 
-nino m ethylthiophen-5-yl ) -1- ( 4-biphenyHnethyl ) -7- 
10 chloro-2-oxo-l ,2.3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetanu.de or a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 

:;:Trff ,phenyi] ~ i " (4 - biphenyi ^ 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide or a 
salt thereof, 

20 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4- 

acetylaminobenzyl ) -5- ( 3-aminoznethylphenyl ) -7-chloro-2- 
oxo-1 2 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetaxnide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
25 aminomethylphenyl ) -7-chloro-l- ( 4- 

methanesulf onylaminobenzyl ) -2-oxo-l ,2,3, 5-tetrahydro- 
4,l-benzoxazepine-3-aceta I nide or a salt thereof, 
3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

30 tetrahydro-4,l-benzoxazepine-3-aceta mi de or a salt 
thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminoxnethylphenyl ) -1- ( 4-hydroxybenzyl ) -7- ro ethyloxy-2- 

« a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 4- [ ( 1-amino-l- 
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methyl ) ethyl ] phenyl ] - 1- ( 4 -biphenylmethyl ) -7 -chloro- 2 - 

oxo-l,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -7-chloro-l- [ 2- ( 4- 
hydroxyphenyl ) ethyl ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide or a salt thereof, 

3 ,5-trans-N-{ 2-f luorobenzyl) -5- ( 3- 
aminomethylphenyl ) -1- ( 4 -biphenylmethyl ) -7 -hydroxy- 2- 
oxo-1 , 2 , 3 ,5-tetrahydro-4 , l-benzoxazepine-3^acetamide or 
a salt thereof, and 

3 , 5-trans-N-( 2-f luorobenzyl ) -1- ( 4 -biphenylmethyl ) - 
7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-5- (1,2,3,4- 
tetrahydroisoquinolin-5-yl ) -4 , l-benzoxazepine-3- 
15 acetamide or a salt thereof. 

The compound or a salt thereof represented by the 
formula (I) may be manufactured using the following 
method or a method corresponding thereto. 

In the compounds represented by the formula (I), a 
compound represented by the formula (la): 



20 



25 



R»/ 0 



L-l 

CON-G-Z 



wherein, R 2a stands for the group having a 
protecting group (for example, t-butoxycarbonyl, 
benzyloxycarbonyl and trityl) in the above-described 
30 R , and the other symbols have the same meaning as 

described above, or a salt thereof, can be produced by 
allowing a compound represented by the formulae (Ilia), 
(Illb) or (IIIc) obtained by the methods (Method A), 
(Method B) and. (Method C) shown below as intermediate 
35 to react with the a compound represented by the formula 
(IV), (IV) or (IV"): 
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HN-G-z < IV > 

(IV) 

or 

v — f 

described ebove or a S ,lt thereof. 
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Method A 



L-R ja 




Reduction 



L-R za 




10 



R'-Le (Ilia- 3) 

or g> a -CB0 
(IIIa-4) 




0 



Cl-^^OOCjHs 



15 



20 



25 



30 




L-R 



2a 



-OH COOC2H5 

A _ 

N-C' 

■* 0 
(Ilia- 6) 



L-R 23 




L-R sa 




0OH (Ilia) 



Le stands for an elimination radical (for example, 
chlorine, bromine, iodine, roe thylsulfonyloxy and 
toluenesulfonyloxy) ; R u 'stands for an optionally 
substituted hydrocarbon group represented by R 1 
excluding its methylene group and the other symbols 
stand for the same meaning as described above. 
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Method r 

fil / H (iiib-i) ■ » ViJ^VD-COOCrf. 



(Ilia- 5) 



CIIIb-2) 



0^">D-COOC 2 H S 
R l/ 0 

(nib- 3) 



15 ^rv-i'-K 23 



/-VL- 



Q3-D-C00H 
R 1 ' 0 

drib) 



above . 



These symbols have the same meaning as described 



In the reaction of the compound represented by the 
formula (IIIa-1) or a salt thereof in the above- 
mentioned (Method A) to give the compound represented 
by the formula (IIIa-2) or a salt thereof, the 
reduction reaction of the carbonyl in the compound 
represented by the formula (llia-1, or a salt thereof 
may be carried out by treating the compound, for 
example, with a metal -hydrogen complex (for example, 
aluminum lithium hydride, aluminum sodium hydride 
trxethoxy aluminum sodium hydride and boron sodium 
hydride), in a solvent, for example, selected from 
proton solvents (for example, methanol, ethanol 
propanol and butanol), or non-proton solvents (for 
example, ethylether, tetrahydrof uran and dioxane) 
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Such a metal -hydrogen complex is used in a quantity of 
approximately 0,3 to 5 mol equivalent, preferably 
approximately 0.5 to 2 mol per 1 mbl of the compound 
represented by the formula (IIIa-1) or a salt thereof. 
5 The reaction temperature is about -20 to 100°C, 

preferably about 20 to 50°C, and the reaction time is 
about 0.5 to 24 hours. 

The reaction of the compound represented by the 
formula (IIIa-2) or a salt thereof in the above- 

10 mentioned (Method A) to give the compound represented 
by the formula (IIla-5), or a salt thereof may be 
carried out in solvent selected, for example, from 
ether solvents (for example, diethyl ether, 
tetrahydrofuran and dioxane), hydrocarbon solvents (for 

15 example, benzene, toluene, hexane and heptane), alcohol 
solvents (for example, methanol, ethanol and propanol), 
acetone and dimethyl formamide optionally in the 
presence of a base (for example, sodium hydrogen 
carbonate, potassium hydrogen carbonate, sodium 

20 carbonate, potassium carbonate, sodium hydride and 

potassium hydride) . For this reaction, approximately 1 
to 10 mol equivalent, preferably approximately 1 to 2 
mol equivalent of the compound represented by the 
formula (IIIa-3) or a salt thereof is used for 1 mol of 

25 the compound represented by the formula (IIIa-2) or a 

salt thereof. The reaction temperature at that time is 
about 0 to 100°C / preferably about 20 to 50°C. The 
reaction time is about 1 to 2 4 hours, preferably about 
3 to 10 hours. The compound represented by the formula 

30 (IIIa-5) or a salt thereof can be manufactured by 
subjecting the compound represented by the formula 
(IIIa-2) or a salt thereof and the compound represented 
. by the formula (IIIa-4) or a salt thereof to catalytic 
reduction and reductive amidation using boron sodium 

35 hydride or sodium boron cyanohydride, for example, in a 
solvent selected from, for example, ether solvents (for 
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35 



example, diethylether , tetrahydrofuran and dioxane), 
hydrocarbon solvents (for example, benzene, toluene, 
hexane and heptane), alcohol solvents (for example, 
methanol, ethanol, propanol and butanol). At that time 
approximately 1 to 10 mol equivalent, preferably 
approximately 0.5 to 1 mol equivalent of the compound 
represented by the formula (IIIa-4) or a salt thereof 
is used to 1 mol of the compound represented by the 
formula (IIIa-2) or a salt thereof. The reaction 
temperature at that time is about 0 or 100 °C, 
preferably about 10 to 70°C. The reaction time is 
about 1 to 24 hours, preferably about 3 to 10 hours. 

The reaction of the compound represented by the 
formula (IIla-5) or a salt thereof in the above- 
described (Method A) with fumaric chloride monoethyl 
ester and the reaction of the compound represented by 
the formula (IIIa-5) or a salt thereof in the above- 
described (Method B) with the compound represented by 
the formula (IIlb-1) or a salt thereof can be carried 
out using a per se known acylation reaction. This 
acylation reaction may be carried out, for example, in 
a solvent selected from ether solvents (for example, 
diethylether, tetrahydrofuran and dioxane), haloid 
solvents (for example, dichlormethane, dichlorethane 
and chloroform and carbon tetrachloride), hydrocarbon 
solvents (for example, benzene, toluene, hexane and 
heptane), dimethyl formamide, dimethyl sulfoxide ester 
solvents (for example, ethyl acetate, methyl acetate) 
optionally in the presence of water and a base (for 
example, 4-dimethylaminopyridine, triethylaraine, 
triethylene-diamine, tetramethylethylenediamine, sodium 
hydrogen carbonate, potassium hydrogen carbonate, 
sodium carbonate, potassium carbonate, sodium hydride 
and potassium hydride) . At that time, approximately 1 
to 10 mol equivalent, preferably approximately 1 to 3 
mol equivalent of the compound represented by the 
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formula (IIIb-1) or a salt thereof and an acid chloride 
(for example, fumaric chloride monoethyl ester) are 
used for 1 mol of the compound represented by the 
formula (IIIa-5) or a salt thereof. The reaction 
5 temperature at that time is about -50 to 100°C, 

preferably about 0 to 50°C. The reaction time is about 

1 to 48 hours, preferably about 5 to 10 hours. 

The cyclization of the compound represented by the 
formula (IIIa-6) or a salt thereof in the above- 

10 described (Method A) to give the compound represented 
by the formula (IIIa-7) or a salt thereof may be 
carried out, for example, in a solvent selected from 
ether solvents (for example, diethylether, 
tetrahydrofuran and dioxane), hydrocarbon solvents (for 

15 example, benzene, toluene, hexane and heptane), alcohol 
solvents (for example, methanol, ethanol, propanol and 
butanol), acetone and dimethyl formamide optionally in 
the presence of a base (for example, sodium hydrogen 
carbonate, potassium hydrogen carbonate, sodium 

20 carbonate, potassium carbonate, sodium hydride and 

potassium hydride). At that time, approximately 1 to 5 
mol equivalent, preferably approximately 1 to 2 mol 
equivalent of these bases is used for 1 mol of the 
compound represented by the formula (IIIa-6) or a salt 

25 thereof. The reaction temperature at that time is 

about -20 to 200°C, preferably about 20 to 100°C. The 
reaction time is about 1 to 20 hours, preferably about 

2 to 5 hours 

The cyclization of the compound represented by the 
formula (IIIb-2) in the above-described (Method B) to 
give the compound represented by the formula (Illb-3) 
or a salt thereof may be carried out, for example, in a 
solvent selected from ether solvents (for example, 
diethylether, tetrahydrofuran and dioxane), hydrocarbon 
35 solvents (for example, benzene, toluene, hexane and 
heptane), alcohol solvents (for example, methanol, 
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ethanol, propanol and butanol), acetone, 
dimethyl formamide optionally in the presence of a base 
(for example, sodium hydrogen carbonate, potassium 
hydrogen carbonate, sodium carbonate, potassium 
carbonate, sodium hydride and potassium hydride). At 
that time, approximately 1 to 5 mol equivalent, 
preferably approximately 1 to 2 mol equivalent of these 
bases is used for 1 mol of the compound represented by 
the formula (IIib-2) or a salt thereof. The reaction 
temperature is about -20 to 100 -C, preferably about 20 
to 100 "C. Reaction time is about 1 to 20 hours, 
preferably about 2 to 5 hours. 

The compounds represented by the formula (Ilia) or 
a salt thereof in the above-described (Method A) and 
the compounds represented by the formula (nib) or a 
salt thereof in the above-described (Method B) are 
manufactured by treating the compound represented by 
the formula of either (IIla-7) or (IIIb-3) or a salt 
thereof with an acid or a base. Namely, the compound 
can be produced from the compound represented by the 
formula (IIla-7) or (IIIb-3) or a salt thereof in an 
aqueous solution of, for example, a mineral acid (for 
example, nitric acid, hydrochloric acid, hydrobromic 
acid, hydroiodic acid and sulfuric acid) or an alkaline 
metal hydroxide (for example, sodium hydroxide, barium 
hydroxide and lithium hydroxide) at the temperature of 
about 0 to 150 °C, preferably about 20 to 50 °C. At 
that time, the intensity of the acid and the base is 
about 1 to 10 normal, preferably about 4 to 10 normal. 
The reaction time at that time is about 1 to 24 hours, 
preferably about 2 to 10 hours. 

The compound represented by the formula (la) or a 
salt thereof can be produced by allowing the compound 
represented by the formula (in«, or (Illb) or a salt 
thereof to react with the compound represented by the 
formula (IV), (IV) or (IV") or a salt thereof in a 
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solvent optionally in the presence of a base using a 
condensing agent. The solvent used therein is selected 
from, for example, ether solvents (for example, 
diethylether, tetrahydrof uran and dioxane), hydrocarbon 
5 solvents (for example, benzene, toluene, hexane and 

heptane), haloid solvents (for example, dichlorme thane , 
dichlorethane and chloroform and carbon tetrachloride), 
acetonitrile and dimethyl formamide. As the base used 
therein are mentioned, for example, triethylamine , 4- 
10 dimethylaminopyridine, triethylenediamine and 

tetramethylethylenediamine . As the condensing agent 
are mentioned, for example, condensing agents used for 
peptide synthesis. More specifically, 

dicyclohexylcarbodiimide, diethyl cyanophosphate and 1- 
15 ethyl-3-(3-dimethylaminopropyl)-carbodiimide are 
frequently used for example . At that time, 
approximately 0.5 to 2 mol equivalent, preferably 
approximately 1 to 1.2 mol equivalent of the compound 
represented by the formula (IV) or a salt thereof is 
20 used for 1 mol of the compound represented by the 

formula (Ilia) or (Illb) or a salt thereof, and about 
0.5 to 5 mol equivalent, preferably about 1 to 2 mol 
equivalent of the condensing agent is used. The 
reaction temperature at that time is about 0 to 100 °C, 
25 preferably about 20 to 50°C. The reaction time is 

about 0.5 to 24 hours, preferably about 1 to 5 hours. 

In the compounds represented by the formula (I), a 
compound shown by the formula (lb): 



30 




(lb) 



wherein the symbols have the same meaning as described 
above, or a salt thereof can be produced by allowing 



WO 98/47882 



48 



PCT/JP98/01797 



3 



the compound represented by the formula (Hie) or a 
salt thereof obtained by (Method C) and (Method D) 
described below as the intermediate to react with a 
compound represented by the formula (IV). 
Method r 



L-R* a 




R'-Le (Ilia- 3) 



•L-R 28 



or R ,a -CH0 
(Ilia- 4) 




H 

Le'-N 



r-^cooH 

D-C00C 2 H 5 
(IIIc-2) 




D-C0OC 2 H 5 




■L— R* a 




cooe 



(INc) 



and 



Le has the same meaning as Le. However, Le 1 
Le are not the same at the same time. The other 
symbols have the same meaning as described above or a 
salt thereof. 
Methnrt p 
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Le'-N-^COOH 



(IIIc-2) *" ^^N-^Sj-COOCaHs 



L-R za 




D-C00C a H 5 



B 0 

(Hid- 1) 



R'-Le (Ilia- 3) 



(IIId-2) 





D-COOB 



(IIIc-4) 



CHIc) 



These symbols have the same meaning as described 
above . 

The production of the compound represented by the 
formula (IIIc-1) or a salt thereof from the compound 
represented by the formula (IIIa-1) or a salt thereof 
in the above-described (Method C) is carried out by the 
method similar to that for producing the compound 
represented by the formula (IIIa-5) or a salt thereof 
by, for example, allowing the compound represented by 
the formula (IlIa-2) or a salt thereof shown in the 
above-described (Method A) to react with the compound 
represented by the formula (IIIa-3) or (IIIa-4) or a 
salt thereof. The production of the compound 
represented by the formula (IIIc-3) or a salt thereof 
from the compound represented by the formula (lllc-1) 
or a salt thereof, and the compound represented by the 
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formula (liid-1) or a salt thereof fro m the compound 
represented by the formula (xxxa-l, or a salt thereof 
xn the above-described (Method C) and (Method D) is 
carried out in solvent selected from, for example, 
ether solvents (for example, diethylether, 
tetrahydrofuran and dioxane), hydrocarbon solvents (for 
example, benzene, toluene, hexane and heptane), haloid 
solvents (for example, dichlormethane, dichlorethane 
and chloroform), acetonitrile and dimethyl formamide 
usxng condensing agent (for example, diethyl cyano- 
Phosphate and dicyclohexylcarbodiimide) optionally in 

d*meLT nCe ^ 9 b3Se (f ° r eXampl6 ' tr ^thylaminl, 4- 
dxmethylamxnopyridine and N-methylpiperidine) . 
Approximately 1 to 5 mol equivalent, preferably 1 to 
1.5 mol equivalent of the compound represented by the 
formula ,IIlc- 2) or a salt thereof is used for 1 mol of 
the compound represented by the formula (IIlc-1) or 
ll I lt'l\° r 3 Salt there ° f ' ThS react i°n temperature 
to 50 a o C ^ ° ^ ° C ' P- fe -bly about 20 

to 50 c. The reaction time is about 1 to 24 hours 
preferably about 2 to 5 hours. At that time about [ ^ 
5 mol equivalent, preferably about 1 to 2 mol 
equivalent of a condensing agent is used for 1 mol of 
the compound represented by the formula (IIlc-1) or 

The production of the compound represented by the 
formula (IIlc-4, or a salt thereof from the compound 
represented by the formula ( IIIc -3, or a salt thereof 
xn the above-described (Method C) or the compound 
represented by the formula (Illd-2, or a salt thereof 
from the compound represented by the formula (IIid-1) 
or a salt thereof in the above-described (Method D) is 
earned out by a per se Known method ±n a golvent 
selected, for example, from ether solvents (for 
example, diethylether, tetrahydrofuran and dioxane) 
hydrocarbon solvents (for example, benzene, toluene 
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hexane and heptane) , alcohol solvents (for example / 
methanol, ethanol, propanol and butanol), haloid 
solvents (for example, dichlormethane, dichlorethane 
and chloroform), acetone, acetonitrile and 
5 dimethyl formamide . When Le 1 is carbobenzyloxy , for 

example, Le 1 is liberated by catalytic reduction using, 
for example paradium and platinum, and when Le 1 is t- 
butoxycarbonyl, for example, Le 1 is liberated by 
dissolving in an acid (for example, hydrochloric acid, 
10 hydrobromic acid and trif luoroacetic acid) before the 
above production is carried out from the thus Le 1 - 
liberated compound in a solvent selected from, for 
example, ether solvents (for example, diethylether, 
tetrahydrofuran and dioxane), hydrocarbon solvents (for 
15 example, benzene, toluene, hexane and heptane) , alcohol 
solvents (for example, methanol, ethanol, propanol and 
butanol), acetonitrile and dimethyl formamide optionally 
in the presence of an acid (for example, hydrochloric 
acid, hydrobromic acid, propionic acid, methanesulf onic 
acid, toluenesulfonic acid and sulfuric acid)/ The 
reaction temperature at that time is about 0 to 100°C, 
preferably about 30 to 70°C. The reaction time is 
about 1 to 24 hours, preferably about 3 to 10 hours. 
For the production of the compound represented by the 
25 formula (IIIc-4) or a salt thereof from the compound 
represented by the formula (IIId-2) in the above- 
described (Method D) is used a method similar to that 
for the reaction between the compound represented by 
the formula (IIIa-2) or a salt thereof in the above- 
30 described (Method A) and the compound represented by 

the formula (IIIa-3) or a salt thereof. Also, for the 
production of the compound represented by the formula 
(IIIc) or a salt thereof from the compound represented 
by the formula (IIIc-4) in the above-described (Method 
35 C) and (Method D) is used a method similar to that for 
the production of the compound represented by the 
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formula (Ilia) or a salt thereof from the compound 
represented by the formula (Ilia-7) or a salt thereof 
xn the above-described (Method A) . 

In the compounds represented by the formula (I), a 
compound represented by the formula (ic): 

/-v L ~ R2a 

®^>0-CON-G-Z ( ic) 
R l/ " 0 

wherein the symbols have the same meaning as described 
above, or a salt thereof can be produced by reducing 
the compound represented by the formula (lb) or a salt 
15 thereof. Namely, the compound can be produced in a 
solvent selected from, for example water, ether 
solvents (for example, die thy lether, tetrahydrof uran 
and dioxane), hydrocarbon solvents (for example, 
benzene, toluene, hexane and heptane), alcohol solvents 
(for example, methanol, ethanol, propanol and butanol), 
haloid solvents (for example, dichlormethane, 
chloroform) using a reducing agent such as sodium boron 
hydride, aluminum lithium hydride and sodium boron 
cyanohydride. in this reaction, approximately 0.2 to 5 
mol equivalent, preferably approximately 0 . 3 to 1 mol 
equivalent of the reducing agent is used for 1 mol of 
the compound represented by the formula (lb) or a salt 
thereof. The reaction temperature at that time is 
about 0 to 100°C, preferably about 20 to 50°C. The 
reaction time is about 0.5 to 10 hours, preferably 
about 1 to 3 hours. 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
(Id): 
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L-R * a 

B 



10 



20 




N^ R4a f 
sn V-D-CON-G-Z (id) 

R s/ 0 

wherein R stands for optionally substituted 
hydrocarbon group and the other symbols in the formula 
have the same meaning as described above, or a salt 
thereof is produced by the reaction between the 
compound represented by the formula (Ic)or a salt 
thereof, and a compound represented by the formula 
(IVa) or (IVb) : 

15 R 4a -Le (IVa) 

or 

R* aa -N=C=0 (IVb) 



wherein R Aaa stands for optionally substituted 



hydrocarbon group and the other symbols in the formula 
have the same meaning as described above, or a salt 
thereof. For example, the reaction between the 
compound represented by the formula (Ic) or a salt 
thereof and the compound represented by the formula 
25 (Iva) or a salt thereof may be carried out by the 

method similar to that for the reaction between the 
compound represented by the formula (IIIa-2) or a salt 
thereof and the compound represented by the formula 
(IIIa-3) or a salt thereof in the above-described 
30 (Method A) . Further, the reaction between the compound 
represented by the formula (Ic) or a salt thereof and 
the compound represented by the formula (IVb) or a salt 
thereof may be carried in a solvent selected from, for 
example, ether solvents (for example, diethylether , 
35 tetrahydrofuran and dioxane), haloid solvents (for 

example, dichlormethane, dichlorethane and chloroform), 
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acetonitrile and dimethyl formamide, optionally using a 
base. As the base used therein are mentioned organic 
bases such as triethylamine, 4-dimethylaminopyridine, 
triethylenediamine, and tetramethylethylenediamine . In 
this reaction approximately 0.5 to 3 mol equivalent, 
preferably approximately 1 to 1.5 mol equivalent of the 
compound represented by the formula (IVb) or a salt 
thereof is used for 1 mol of the compound represented 
by the formula (Ic). The reaction temperature at that 
time is about 0 to 150°C, preferably about 30 to 100°C. 
The reaction time is about 0.5 to 24 hours, preferably 
about 1 to 3 hours. 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
15 (Ie): 

L-K ia 

NHCO-G-Z (ie) 



10 



20 



25 



30 




wherein the symbols have the same meaning as described 
above or a salt thereof is produced by, for example, 
introducing a compound represented by the formula (V) : 

-L-R 2a 




xi Vd-C00H ( v) 
R !/ 0 

wherein the symbols have the same meaning as described 
above or a salt thereof to a compound represented by N 
the formula (VI) : 
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(VI) 



wherein the symbols have the same meaning as described 
above or a salt thereof, and allowing this to react 
10 with a compound of the formula (VII): 

Z-G-COOH (VII) 

wherein the symbols have the same meaning as described 

15 above or a salt thereof. 

The compound represented by the formula (VI) or a 
salt thereof can be produced by allowing the compound 
represented by the formula (V) or a salt thereof to 
react with diphenylphosphorylazide in solvent in the 

20 presence of a base and treating the obtained product iri 
solvent with an acid. As the solvent used in the 
reaction between the compound of the formula (V) or a 
salt thereof with diphenylphosphorylazide are 
mentioned, for example, ether solvents (for example, 

25 diethyiether, tetrahydrof uran and dioxane) , haloid 

solvents (for example, dichlormethane, dichlorethane 
and chloroform) and dimethyl fdrmamide . As the base 
used therein are mentioned, for example, triethylamine, 
4-dimethylaminopyridine, triethylenediamine and 

30 tetramethylene-diamirie . In this reaction, 

approximately 1 to 10 mol equivalent , preferably 
approximately 1.5 to 3 mol equivalent of 
diphenylsulfonylazide is used for the compound of the 
formula (V) . The reaction temperature at that time is 

35 about -20 to 50°C, preferably about 0 to 20°C. The 

reaction time is about 0.5 to 5 hours, preferably about 
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1 to 2 hours. 

As the solvent used for treating the above 
reaction products with an acid are mentioned, for 
example water, dioxane and diethyl formamide and as 
the acxd used are mentioned mineral acids such as 
sulfuric ,cid, hydrochloric acid, nitric acid and 
time T aCid ' reaCti ° n t«P.r.t«r. at that 

oTc T \ 20 " 20 °° C ' *™ £ ^y "bo-t 50 to 
100 c. The reaction time is about 0.5 to 5 hours 
preferably about ! to 2 hours. The condensation ' 
reaction of the compound represented by the formula 

the^r r: :::: it c ~ d re ™ ted by 

conditions similar l^^Z^T <~ 

by a the°fo be T n ' eXainPle ' ^ COmpOUnd -P-sented 

by the formula (H Ia) or (mb Qr a b 

he\i:7tT d repr : sented by the formuia <-> - * 

(~ a t0 srthteoT P ° Und rSPreSented ^ - f ™ 

salts 'th^ 6 r raPOUndS repreSen ted by the formula (I) or 
salts thereof, a compound represented by the formula 

B 




(I£) 

R"' 0 
R l/ 0 
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wherein the symbols have the same meaning as described 
above, or a salt thereof is produced under conditions 
similar to that for producing the compound represented 
by the formula (VI) or a salt thereof, for example, by 
allowing the compound represented by the formula (V) or 
a salt thereof to react with diphenylphosphorylazide to 
give an intermediate compound of the formula (VIII): 



-N=C=0 (viii) 




wherein the symbols have the same meanig as described 
15 above and allowing this to react with a compound 
represented by the formula (IX) or (X): 

Z— G— OH (IX) 
or 

20 Z-G-NHR C (X) 

wherein the symbols have the same meaning as described 
above, or a salt thereof. The production may be 
carried out under conditions similar to the reaction 

25 between the compound represented by the formula (Ic) or 
a salt thereof and the compound represented by the 
formula (IVb) or a salt thereof. 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 

30 (Ih) : 
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wherexn the symbols have the same meaning as described 
above or a salt thereof is produced by the reaction 
between the compound represented by the formula (VI) or 
a salt thereof and a compound represented by the 
formula (XI) : 



15 



z-<^so 2 ci (XI) 

10 rr"" Symh ° 1S meanin ^ as Ascribed 

above or a salt thereof. This reaction may be carried 
out xn a solvent selected from, for example, ether 
solvents (for example, dimethylether, tetrahydrofuran 
and dxoxane), alcohol solvents (for example, methanol, 
ethanol, propanol and butanol), acetone and 
dxmethylformamide optionally in the presence of a base 
(for example, sodium hydrogen carbonate, potassium 
hydrogen carbonate, sodium carbonate, potassium 
carbonate, sodium hydride and triethylamine) . i„ this 
reaction, approximately! to 10 mol equivalent, 
preferably approximately 1 to 2 mol equivalent of the 
compound represented by the formula (XI) or a salt 
thereof are used for 1 mol of the compound represented 
by the formula (VI). The reaction temperature at that 

25 ^ ±S ab ° Ut ° t0 10 °° C ' P" fe ^ly about 20 to 50°C 
The reaction time is about 1 to 24 hours, preferably ' 
about 3 to 10 hours. 

In the compounds represented by the formula (I) a 
compound represented by the formula (Ii) : 



30 /-^L-R 23 



20 



35 




R ,/ 0 



wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by the reaction 
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between the compound represented by the formula (V) or 
a salt thereof and a compound represented by the 
formula (XII): 

Z-G-OH (Xii) 

described above, or a salt thereof. It can be 
produced, for example, by allowing the compound 
represented by the formula (V) or a salt thereof to 
react with the compound represented by the formula 
(XII) or a salt thereof using a condensing agent in a 
solvent optionally in the presence of a base. As the 
solvent used therein are mentioned, for example, ether 
solvents (for example, diethylether , tetrahydrof uran 
15 and dioxane), haloid solvents (for example, 

dichlormethane, dichlorethane, chloroform and carbon 
tetrachloride), acetonitrile and dimethyl formamid . As 
the base used therein are mentioned, for example, 
triethylamine, 4 -dimethyl aminopyridine, 
20 triethylenediamine, tetramethylethylenediamine . As 
condensing agent used therein are mentioned, for 
example, a condensing agent used for the synthesis of a 
peptide, more specifically, dicyclohexylcarbodiimide, 
diethyl cyanophosphate and l-ethyl-3-( 3- 
25 dimethylaminopropyl)carbodiimide. In this reaction 
approximately 0.5 to 2 mol equivalent, preferably 
approximately 1 to 1.2 mol equivalent of the compound 
represented by the formula (XII) or a salt thereof and 
approximately 0.5 to 5 mol equivalent, preferably 
approximately 1 to 2 mol equivalent of the condensing 
agent are used for 1 mol of the compound represented by 
the formula (V) or a salt thereof. The reaction 
temperature at that time is about 0 to 100°C, 
preferably about 20 to 50°C. The reaction time is 
35 about 0.5 to 24 hours, preferably about 1 to 5 hours. 

In the compounds represented by the formula (I) or 



30 
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salts thereof, a compound represented by the formula 
( 3 ) • 

L-R 2a 




s "V-D-0-G-Z (ij) 
R !/ 0 

wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by allowing a 
compound represented by the formula (XIII): 

(XIII) 

wherein the syin bol s have the same meaning as described 
above or a salt thereof to react with a compound 
represented by the formula (XIV): 




Z-G-Le 



(XIV) 



wherein the symbols have the same meaning as 
described above or a salt thereof. The compound 
represented by the formula (xili, or a salt thereof can 
be produced by treating the compound represented by the 
formula (V) or a salt thereof in a solvent selected 
from, for example, proton solvents (for example, 
methanol, ethanol, propanol and butanol, and non-proton 
solvents (for example, ethylether, tetrahydrof uran and 
dxoxane, with, for example, a metal -hydrogen complex 
(for example, aluminum lithium hydride, aluminum sodium 
hydr.de and boron sodium hydride). The metal -hydrogen 
complex 1S used in quantity of approximately 0 3 to 5 
mol equivalent, preferably approximately 0.5 to 2 mol 
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equivalent for 1 mol of the compound represented by the 
formula (V) . The reaction temperature at that time is 
about -20 to 100 °C / preferably about 0 to 20°C. The 
reaction time is about 0.5 to 10 hours, preferably 
about 1 to 3 hours . 

As the solvent used in the reaction between the 
compound represented by the formula (XIII) or a salt 
thereof and the compound represented by the formula 
(XIV) or a salt thereof may be mentioned , for example ,. 
non-proton solvents (for example , ethylether, 
tetrahydrof uran, dioxane, acetonitrile and 
dimethyl formamide) optionally using, for example, an 
inorganic base (for example, sodium hydrogen carbonate, 
potassium hydrogen carbonate, sodium carbonate and 
15 potassium carbonate) , an organic base (for example, 
triethyl amine, 4-dimethylaminopyridine, 
triethylenediamine and tetramethylethylenediamine) , 
sodium hydroxide and cesium fluoride. In this 
reaction, approximately 0 . 5 to 5 mol equivalent, 
preferably approximately 1 to 2 mol equivalent of the 
compound represented by the formula (XIV) or a salt 
thereof is used for 1 mol of the compound represented 
by the formula (XIII) or a salt thereof. The reaction 
temperature at that time is about 0 to 200°C, 
25 preferably about 20 to 100 °C. The reaction time is 
about 10 minutes to 5 hours, preferably about 30 
minutes to 2 hours . 

In the compounds represented by the formula (I) 
salts thereof, a compound represented by the formula 
30 (Ik) : 



L-R 2a 



20 



35 




(Ik) 
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25 



30 



35 



wherexn the symbols have the same meaning as described 
above, or a salt thereof is produced by allowing a 
compound represented by the formula (XV) : 



L-R* a 

(XV) 



10 wherein Le is a halogen (for example, chlorine, 

bromine and iodine) and the other symbols have the same 
meanxng as described above, or a salt thereof to react 
wxth a compound represented by the formula (XVI). 




Z ~ G_SH (XVI) 



wherein the symbols have the same meaning as described 
above, or a salt thereof. 

The compound represented by the formula (XV) or a 
salt thereof can be produced by, for example, 
dxazotization of the compound represented by the 
formula (VI) or a salt thereof in, for example, 
hydrochloric acid, hydrobromic acid or hydroiodic acid 
wxth sodium nitrite followed by heating. The reaction 
temperature at that time is about 20 to 200°C 
preferably about 50 to 100-C. The reaction time is 
about 5 minutes to 2 hours, preferably about 15 to 30 
mxnutes , The reaction between the compound represented 
by the formula (XV) or a salt thereof and the compound 
represented by the formula (XVI) or a salt thereof may 
be carried out under conditions similar to that for 
production of the compound represented by the formula 
(I J) or a salt thereof by reaction between the compound 
represented by the formula (XIII) or a salt thereof and 
the compound represented by the formula (XIV) or a salt 
thereof. At 
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Of the compounds represented by formula (I) or 
salts thereof, a compound represented by the formula 
(II): 



5 




(I{) 



10 wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by oxidizing the 
compound represented by the formula (Ik) or a salt 
thereof. In this reaction, approximately 1 to 5 mol 
equivalent, preferably approximately 2 to 3 mol 

15 equivalent of metachloroperbenzoic acid is used for 1 
mol of the compound represented by the formula (Im) in 
a solvent selected from, for example, ether solvents 
(for example, diethylether , tetrahydrof uran and 
dioxane) , hydrocarbon solvents (for example, benzene, 

20 toluene, hexane and heptane), haloid solvents (for 

example, dichlormethane, dichlorethane and chloroform) , 
acetonitrile and dimethyl f ormamide . The reaction 
temperature at that time is about 0 to 100 °C, 
preferably about 0 to 30 °C. The reaction time is about 

25 1 to 10 hours, preferably about 1 to 2 hours. 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
(Im): 



30 




(Im) 



35 wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by allowing the 
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compound represented by the formula (XIII) or a salt 
thereof to react with the compound represented by the 
formula (VII) or a salt thereof under conditions 
similar to that of the reaction of the compound 
represented by the formula (V) or a salt thereof and 
the compound represented by the formula (XII) or a salt 
thereof for the production of the compound represented 
by the formula (ii) or a salt thereof. 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
(In): 



L-R* a 




_JH)-0C0NH-G-Z (in) 

wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by allowing the 
compound represented by the formula (XIII) or a salt 
thereof to react with a compound represented by the 
formula (XVII): 



Z-G— N=C=0 



(XVII) 



wherexn the symbols have the same meaning as described 
above, or a salt thereof. As the solvent used in this 
reaction are mentioned, for example, ether solvents 
(for example, diethylether , tetrahydrofuran and 
dioxane), haloid solvents (for example, dichlormethane, 
dxchlorethane and chloroform) , acetonitrile and 
dxmethylformamide. A base (for example, triethylamine, 
4-dimethyl-aminopyridine, triethylenediamine, 
tetramethylethylenediamine) is optionally used. m 
this reaction, approximately 0.5 to 3 mol equivalent 
preferably approximately 1 to 1 . 5 mol equivalent of the 
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compound represented by the formula (XVII) or a salt 
thereof is used for 1 mol of the compound represented 
by the formula (XIII) or a salt thereof. The reaction 
temperature at that time is about 0 to 150 °C, 
5 preferably about 30 to 100 °C. The reaction time is 

about 0-5 to 24 hours, preferably about 1 to 3 hours. 

In the compounds represented by the formula (I) or 
salts thereof/ a compound represented by the formula 



15 




(Io) 



wherein E^s -CON(R a )-, -N(R b )CON(R c )-, -N(R d )COO- or 
-N(R B )S0 2 - and the other symbols have the same meaning 
as described above, or a salt thereof is produced by 
allowing, when E 1 is -C0N(R a )- in the formula.(Io), a 
compound represented by the formula (Iaa): 



25 




(Iaa) 



wherein the symbols have the same meaning as described 
above, or a salt thereof, 

or a compound represented by the formula (Ibb): 
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L— R 2a 



^ N >-D--C0NH--G-Z ( Ibb ) 

R l/ 0 

wherein the symbols have the same meaning as described 
above, or a salt thereof, 

or a compound represented by the formula (idd): 

'L-R 2a 




D-CONff-G-Z (idd) 

wherein the symbols have the same meaning as described 
above, or a salt thereof to react with a compound 
represented by the formula (XIX): 

R *~ Le (XIX) 
wherein the symbols have the same meaning as described 
above, or a salt thereof. 

This reaction is carried out in, for example, 
ether solvents (for example, diethylether, 
tetrahydrofuran and dioxane), hydrocarbon solvents (for 
example, benzene, toluene, hexane and heptane), alcohol 
solvents (for example, methanol, ethanol and propanol), 
acetone and dimethyl formamide, optionally in the 
presence of a base (for example, sodium hydrogen 
carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, potassi™ carbonate, sodium hydride 
and potassium hydride) . m this reaction, 
approximately I to 10 mol equivalent, preferably 
approximately 1 to 2 mol equivalent of the compound of 
the formula (XIX) is used to react with 1 mol of the 
compound represented by the formula (laa), (ibb) or 
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(Idd) or a salt thereof. The reaction temperature at 
that time is about 0 to 100 °C, preferably about 2 0 to 
50°C. The reaction time is about 1 to 24 hours, 
preferably about 3 to 10 hours. The compounds are 
produced, when E 1 is -N(R b )CON(R c ) -, -N(R d )COO- or 
-N(R e )S0 2 - in the formula (Io), in a manner similar to 
that when E 1 is -C0N(R a )-. 

In the compounds represented by the formula ( I ) or 
salts thereof, a compound represented by the formula 
(IP): 

CaY^ V-D-E-G-Z < x p) 
R iX 0 

wherein R 2b is a deprotected R Za and the other symbols 
have the same meaning as described above, or a salt 
thereof is produced by removing the protective group of 
a compound represented by the formula (Iq): 



-E-G-Z (Iq) 



wherein the symbols have the same meaning as described 
above, or a salt thereof by a per se known method. 

The removal of the protective group, when the: 
protective group is t-butoxycarbonyl, trityl and 
behzyloxycarbonyl , can be done by treating the compound 
with an acid such as hydrogen chloride, hydrogen 
bromide, hydrochloric acid, hydrobromic acid, nitric 
acid, sulfuric acid and trif luoroacetic acid in a 
solvent selected from, for example, ether solvents (for 
example, diethylether , tetrahydrof uran and dioxane) and 




WO 98/47882 



68 



PCT/JP98/01797 



haloid solvents (for example, dichlormethane, 
dichlorethane and chloroform) . Further, the removal of 
the protective group, when the protective group is 
benzyloxycarbonyl, can be done by hydrolyzing the 
compound by using, for example, a paradium catalyst 
(for example, metal paradium and paradium/charcoal ) in 
a solvent selected from, for example, ether solvents 
(for example, diethylether, tetrahydrofuran and 
dioxane) alcoholic solvents (for example, methanol, 
ethanol, propanol), dimethyl formamide, acetic acid 
ethylester and acetic acid. m this reaction, the 
reaction temperature is about -20 to 100 °C, preferably 
about 0 to 30 °C when treated with an acid. The 
reaction time is about 0 . 1 to 5 hours, preferably about 
0.5 to 1 hours. in this reaction, the reaction 
temperature is -20 to 150°C, preferably about 0 to 50°C 
when hydrolysis is conducted. The reaction time is 
about 0.1 to 10 hours, preferably about 0.5 to 3 hours. 
The hydrogen pressure is about 1 to 100 atmospheric 
pressures, preferably about 1 to 3 atmospheric 
pressures. The catalysts are used at this time in 
approximately 0.001 to 0.5 mol equivalent, preferably 
approximately 0.01 to 0.1 mol equivalent for 1 mol of 
the compound represented by the formula (la) or a salt 
thereof . 

In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
(ir): 



'L-R 



2 




(Ir) 



wherein Y 1 stands for oxygen or -N(R* a ) - (in which R* a 
stands for a hydrocarbon that may have substituents ) 
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30 




and the other symbols have the same meaning as 
described above or a salt thereof is produced by 
allowing a compound represented by the formula (Is) 

.L-R 2b 



(Is) 



10 wherein the symbols have the same meaning as described 
above, or a salt thereof to react with a compound 
represented by the formula (XX) or (XXI): 

R -Le (XX) 
or 

15 R 2d -N=C=0 (XXI) 

wherein each of R 2c and R 2d is an optionally substituted 
hydrocarbon group, an optionally substituted 
heterocyclic group or acyl and the other symbols have 
the same meaning as described above, or a salt thereof. 
The reaction between the compound represented by the 
formula (Is) or a salt thereof and the compound 
represented by the formula (XX) or a salt thereof can 
be done under conditions similar to that for the 
reaction between the compound represented by the 
25 formula (IIIa-2) or a salt thereof and the compound 

represented by the formula (IIIa-3) or a salt thereof 
in the above-described (Method A). Further, the 
reaction between the compound represented by the 
formula (Is) or a salt thereof and the compound 
represented by the formula (XXI) or a salt thereof can 
be done under conditions similar to that of the 
production of the compound represented by the formula 
(Id) or a salt thereof by the reaction between the 
compound represented by the formula (Ic) or a salt 
35 thereof and the compound represented by the formula 
(IVb) or a salt thereof. 
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In the compounds represented by the formula (I) or 
salts thereof, a compound represented by the formula 
( It ) : 



10 



15 



20 



25 



30 



35 




D-E-G-Z ( Ifc ) 



wherein the symbols have the same meaning as described 
above, or a salt thereof is produced by allowing the 
compound represented by the formula (I) in which X is 
oxygen or a salt thereof to react with Lawesson's 
reagent or phosphorus pentasulfide in a solvent 
selected from, for example, ether solvents (for 
example, diethylether , tetrahydrofuran and dioxane), 
hydrocarbon solvent (for example, benzene, toluene 
hexane and heptane), alcohol solvents (for example, 
methanol, ethanol and propanol), haloid solvents (for 
example, dichlormethane and chloroform), 
hexamethylphosphoric triamide and dimethylsulfoxide 
Lawesson's reagent or phosphorus pentasulfide is used 
at thxs time in quantity of approximately 1 to 10 mol 
equivalent, preferably approximately 1 to 3 mol 
equivalent for 1 mol of the compound represented by the 
formula (I) in which x is oxygen or a salt thereof. 
The reaction temperature at this time is about 0 to 
150°C, preferably about 50 to 100°C. The reaction time 
xs about 1 to 24 hours, preferably about 3 to 10 hours. 

The compound represented by the formula (Iu) can 
be produced by using the intermediate (Hie) and the 
compound of the formula (IV) in substantially the same 
method of producing the compound la as described in the 
foregoing . 
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HN G — Z (IV) 

The intermediate represented by the formula (Hie) 
can be produced by the following method. Namely, the 
reaction for producing the compound represented by the 
formula (IIIe-1) or a salt thereof from the compound 
represented by the formula (IIIa-5) or a salt thereof 
can be conducted by allowing the starting compound to 
react with mercaptosuccinic acid in a hydrocarbon 
solvent (for example benzene , toluene and xylene) in 
the presence of an organic acid (for example 
methanesulfonic acid, p-toluenesulf onic acid and oxalic 
acid) . The amount of the organic acid to be employed 
ranges, relative to 1 equivalent of the compound of the 
formula (IIIa-5), from 0.05 to 5 equivalents, 
preferably (0.05 to 0.1 equivalent). The reaction time 
ranges from 1 to 24 hours, preferably from 1 to 2 
hours . The reaction temperature ranges from 2.0 to 
140°C, preferably from 80 to 100°C. 
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L-H 2a 



B V^COOH ^V_ c COOH 




©TV 

,NH COOH 
Crile-l) 



(Hie) 



And, the reaction for producing the compound 
represented by the formula ( li Ie) or a salt thereof 
from the compound represented by the formula (IIle-1) 
or a salt thereof can be conducted in a hydrocarbon 
solvent (for example benzene, toluene and xylene). The 
reaction temperature ranges from 40 to 150°C 
preferably from 100 to 140°C. The reaction ^ime ranges 
from 1 to 24 hours, preferably from 12 to 20 hours 

And, the compound represented by the formula (iv, 
Iw) can be produced by subjecting the compound 
represented by the formula (Iu) to oxidation . when 
th.s reaction is conducted by using m-chloro perbenzoic 
acxd (1 to 1.2 equivalent), relative to 1 mol. of the 
compound represented by the formula (lu), in a solvent 
such as an ether solvent (for example diethylether 
tetrahydrofuran and dioxane) or a hydrocarbon solvent 
(for example dichlorome thane, dichloroethane and 
chloroform) at -10 to 5°C, preferably 0°C for 1 to 10 
mxnutes, the compound represented by the formula (iv) 
is obtained. While, in the case of conducting the 
reaction by using m-chloro perbenzoic acid (2 to 2 5 
equivalents,, relative to 1 mol. of the compound of the 
formula (lu), at 10 to 50°C, preferably 10 to 20»C for 
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2 to 5 hours, the compound represented by the formula 
(Iw) is produced. 



R 2a 

81 R a 

| m-CPBA 

,Nw2 ■ *" 





Rl/ 0 



R 



L— R 2a 



0 



(Iu) 



(Iv) (n=l) 
(Iw) (n=2 ) 



The starting compounds and intermediates of the 
present invention may be in form of salts but not 
specifically limited to them as the reaction proceeds . 
As salts of these compounds are used, for example , 
inorganic acid salts (for example, hydrochloride, 
sulfate, hydrobromide and phosphate), organic acid 
salts (for example, acetate, trif luoroacetate, 
succinate, maleate, fumarate, propionate, citrate, 
tartrate, malate, lactate, oxalate, methanesulf onate - 
and p-toluene sulfonate) , alkali metal salts (for 
example, sodium salt and potassium salt), alkaline 
earth metal salts (for example, calcium salt and 
magnesium salt), organic base salts (for example, 
trimethylamine salt f triethylamine salt, pyridine salt, 
piperidine salt, ethanolamihe salt), aluminum salt and 
ammonium salt. Further, the starting compounds and 
intermediates of the present invention may be used 
after isolation in usual manner. They may also be used 
without isolation for the subsquent reaction step. 

When a compound has amino group, carboxy group and 
hydroxy group as the substituents in each of the above- 
mentioned reactions of the present invention, such 
protecting groups as those generally used in the 
peptide chemistry may be introduced to these groups. 
These protecting groups may be removed as occasion may 
demand to obtain an objective compound. 
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As the protecting group of the amino group are 
used, for example, formyl, Cl _ 6 alkyl-carbonyl (for 
example, acetyl and ethylcarbonyl ) , benzyl, t- 
butyloxycarbonyl, benzyloxycarbonyl, 9- 
f luorenylmethyloxycarbonyl , allyoxycarbonyl , 
Phenylcarbonyl, c w alkyloxy-carbonyl (for example, 
methoxycarbonyl and ethoxy-carbonyl ) , C 7 . 10 aralkyl- 
carbonyl (for example, benzylcarbonyl) , trityl 
phthaloyl and N, N-dimethylaminomethylene . These groups 
may be substituted by, for example, 1 to 3 halogen 
atoms (for example, fluorine, chlorine and bromine) and 
nitro. 

As the protecting group of the carboxy group are 
used, for example, c M alkyl (for example, methyl, 
15 ethyl, propyl, isopropyl, butyl and t-butyl), phenyl 
sxlyl and allyl. These groups may be substituted by' 
for example, 1 to 3 halogen atoms (for example, 
fluorine, chlorine and bromine) and nitro. 

As the protecting group of the hydroxy group are 
used, for example, methoxymethyl , allyl, t-butyl, c 7 10 
aralkyl (for example, benzyl), formyl, Cl _, alkyl- 
carbonyl (for example, acetyl and ethylcarbonyl) 
benzolyl, furanyl and trialkylsilyl . These groups may 
be substituted by, for example, 1 to 3 halogen atoms 
(for example, fluorine, chlorine and bromine), c, 6 
alkyl (for example, methyl, ethyl, propyl, isopropyl, 
butyl, t-butyl), phenyl, C 7 . 10 aralkyl (for example, 
benzyl) and nitro. 

As the method for removing these protecting groups 
xs used a per se known method or a method corresponding 
thereoto, for example, a method employing acid, base 
ultraviolet rays, hydrazine, phenylhydrazine, sodium' N - 
methyldithiocarbamate, tetrabutylammonium fluoride and 
palladium acetate. 

When a compound is obtained in the free form in 
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each of the above-mentioned reactions of the present 
invention, the compound may be converted to a salt by a 
usual method and when obtained as a salt, it may be 
converted to the free form or to another salt. 
5 A compound (I) of the present invention or a salt 

thereof thus obtained can be isolated and purified from 
the reaction solvent by known means, for example, 
phasic transfer, concentration, extraction by solvent, 
fractional distillation, crystallization, 
10 recrystallization and chromatography. 

When a compound (I) of the present invention or a 
salt thereof is existing in the form of, for example, 
diastereomers and conformers, they may be isolated if 
required by a usual method for separation and 
15 purification. Further, when a compound (I) 'of the 
present invention or a salt thereof is a racemic 
compound, it may be separated into the d-compound and 
1-compound by usual optical resolution means. 

When a compound (I) of the present invention 
contains a basic group, it may be obtained as a 
medically acceptable acid addition salt by a method 
corresponding to the per se known methods. As acids 
used for formation of such acid addition salts are 
mentioned, for example, inorganic acid (for example, 
hydrochloric acid, sulfuric acid, phosphoric acid and 
hydrobromic acid), organic acids (for example, acetic 
acid, trifluoroacetic acid, succinic acid, maleic acid, 
fumaric acid, propionic acid, citric acid, tartaric 
acid, malic acid, lactic acid, oxalic acid, 
30 methanesulfonic acid, p-toluenesulf onic acid) and amino 
acids (for example, glutamic acid and asparaginic 
acid). Further, when a compound (I) of the present 
invention contains an acid group, it may be made into a 
medically acceptable salt with a base by a method 
35 corresponding to the per se known methods. As bases 
used for formation of such salts with bases are 
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mentioned, for example, alkali metals (for example, 
sodium and potassium), alkaline earth metals (for 
example, calcium and magnesium), organic bases (for 
example, trimethylamine, triethyl amine, pyridine, 
pxperidine and ethanolamine) , aluminum and ammonium. 

The compounds (I) of the present invention or 
salts thereof may be used in a wide variety of 
prophylactic, diagnostic, and therapeutic treatments of 
mammals(for example, human, cattle, horse, dog, cat 
monkey, m0 use and rat, especially, human) with low ' 
toxicity and with less adverse reactions. The compounds 
(I) of the present invention or salts thereof inhibit 
or modulate production or secretion of a variety of 
hormones, growth factors and physiologically active 
substances of mammals . As said -hormones" are 
mentioned, for example, growth hormones (GH), thyroid 
stimulating hormones (TSH) , prolactin, insulin and 
glucagon. As said - growth factors - are mentioned, for 
example, IGF-I. as said "physiologically active 
substances" are mentioned, for example, vasoactive 
intestinal polypeptide (VIP) , gastrin, glucagon-like 
peptide-1, amylin, substance-P, CGRP, 
CCK(cholecystokinin) and amylase. And that said 
"Physiologically active substance" includes cytokines 
such as interleukins and TNF-as. The compounds or salts 
thereof of this invention function through somatostatin 
receptors which couple to a variety of intracellular 
signal transduction systems. These systems include 
adenylyl cyclase, K + channels, Ca 2t channels, protein 
phosphatases, phospholipaseC/iP 3 ( inositol 1,4 5- 
trisphosphate), MAP kinase, a Na + /H + exchanger, 
Phospholipase A2, a transcription factor such as NF-kB 
The compounds or salts thereof of this invention 
modulate directly or indirectly cell proliferation 
inhibitory action of somatostatin and modulate 
apoptosis induced or regulated by somatostatin. The 
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compounds or salts thereof of this invention may be 
used in a variety of diseases associated with disorders 
of production or secretion of hormones, growth factors, 
and physiologically active substances, associated with 
disorders of intracellular signal transduction systems, 
or associated with disorders of regulating cell 
proliferation. Preferably, the compounds or salts 
thereof of this invention may be useful (1) for drugs 
for treatment of for example, tumors such as 
acromegaly, TSH-producing tumors, nonsecretory 
( afunctional ) hypophysial tumors , ectopic ACTH 
(adrenocorticotrophic hormone) -producing tumors, 
medullar thyroid carcinoma, VIP-producing tumors, 
glucagon-producing tumors, gastrin-producing tumors, 
15 insulinoma and cartinoid tumor, (2) for drugs for 
treatment of insulin-dependent and non-insulin 
dependent diabetes mellitus or a variety of diseases 
associated with them, for example, diabetic 
retinopathy, diabetic nephropathy, diabetic neuropathy, 
Doan syndrome and orthostatic hypotension, (3) for 
drugs for improvement of hyperinsulinemia or for 
treatment of obesity, for example, by inhibition of 
appetite (4) for drug for treatment of, for example, 
acute pancreatitis, chronic pancreatitis, 
25 pancreatointestinal fisutula, hemorrhagic ulcer, peptic 
ulcer, gastritis and hyperchylia by inhibition or 
modulation of the exocrine secretion in the digestive 
tracts, (5) for drugs for improvement of various 
symptoms associated with the Helicobacter pylori 
30 infection, for example, inhibitors of gastrin 

hypersecretion, (6) for drugs for inhibition of amylase 
secretion associated with endoscopic 
cholangiopancreatography, and drugs for prognostic 
treatment of surgical operation of pancreas, (7) for 
35 drugs for treatment of, for example, diarrhea due to 
intestinal malabsorption, promotion of secretion or 
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dyskinesia of the digestive tracts (for example, short 
bowel syndrome), diarrhea due to the drugs for cancer 
chemotherapy, diarrhea due to AIDS , diarrhea due to 
graft versus host reaction (GVHR) associated with bone 
marrow transplantation, diarrhea due to diabetes 
mellitus, diarrhea due to celiac plexus blocking, 
dxarrhea due to systemic sclerosis and diarrhea due to 
eosxnophilia, (8) for drugs for treatment of, for 
example, dumping syndrome, irritable bowel syndrome 
Crohn disease and inflammatory bowel disease, (9) for 
drugs for treatment of, for example, various cancers 
and tumors of which growth is dependent on insulin or 
IGF-1 or the other growth factors and various tumors 
and cancers associated with disorders of regulating 
cell proliferation caused by the other reasons (for 
example, thyroid cancer, colorectal cancer, breast 
cancer, prostatic cancer, small cell lung cancer, non- 
small cell cancer, pancreatic cancer, stomach cancer, 
cholangiocarcinoma, hepatic cancer, vesical cancer 
ovarian cancer, melanoma, osteosarcoma, chondrosarcoma, 
malxgnant pheochromocytoma, neuro-blastoma, brain 
tumors, thymoma, renal cancers), leukemia (for example, 
leukemxa of basophilic leukemia, chronic lymphocytic 
leukemia, chronic myeloid leukemia, Hodgkin disease, 
and non-Hodgkin lymphoma) (drugs for treatment of these 
cancers can be used for monotherapy or concomitant 
therapy with other anticancer drugs, for example, 
tamoxifen, LHRH agonists, LHRH antagonists, interferon- 
a, interferon-p, interferon-y and interleukin-2) , (i 0 ) 

hvLT 9S K f ° r PrGVenti0n and treatment of, for example, 
hypertrophic cardiomyopathy, arteriosclerosis, 
valvulopathy, myocardiac infarction (especially 
myocardiac infarction post percutaneous transluminal 
coronary arterioplasty) and reangioplasty, (H) for 
drugs for treatment of hemorrhage of esophageal 
varxcosis, cirrhosis and peripheral blood vessel 
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disorders , (12) for drugs for treatment of, for 
example, diseases associated with general or local 
inflammation, for example, polyarteritis, rheumatoid 
arthritis, psoriasis, sunburn, eczema and allergy (for 
example, asthma, atopic dermatitis and allergic 
rhinitis) because they inhibit or modulate the 
secretion of physiologically active substances acting 
on the immune system (for example, Substance P, 
tachykinin and cytokines), (13) for drugs for treatment 
of, for example, dementia (for example, Alzheimer 
disease, Alzheimer-type senile dementia, 
vascular /multi-inf arct dementia), headache, migraine, 
schizophrenia, epilepsy, depression, generalized 
anxiety disorder, sleep disorder, and multiple 
15 sclerosis, because they give influence on the 

production and secretion of nerve regulators, (14) for 
analgesic drugs, (15) for drugs for treatment of, for 
example, acute bacterial meningitis, acute virus 
encephalitis, adult respiratory distress syndrome 
20 (ARDS), bacterial pneumonia, severe systemic mycotic 

infection, tuberculosis, spinal damage, bone fracture, 
hepatic failure, pneumonia, alcoholic hepatitis, virus 
A hepatitis, virus B hepatitis, virus C hepatitis, AIDS 
infection, human papilloma virus infection, influenza 
25 infection, metastasis of cancer, multiple myeloma, 

osteomalacia, osteoporosis, bone Paget disease, reflux 
esophagitis, nephritis, renal failure, sepsis, septic 
shock, hypercalcemia, hypercholesterolemia, 
hypertriglyceridemia, hyperlipemia, systemic lupus 
erythematosus, transient ischemic attach and alcoholic 
hepatitis, (16) for cure of, for example, organ 
trasplant, burns, trauma, and alopecia, (17) ocular 
diseases for example glaucoma, (18) for imaging of 
tumors having somatostain receptor after introducing a 
35 radioactive substance (for example, 123 1 , 125 1 , m In) to 
the compounds of the present invention either directly 
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or via a proper spacer, and (19) targeting tumors with 
somatostatin receptors using the compounds in the 
present invention conjugated with anti-cancer drugs 
directly or using an appropriate spacer. 

The compounds (I) of the present invention or 
salts thereof may be used as it is. They are usually 
formulated into pharmaceutical compositions together 
with pharmaceutical carriers by a usual method. As 
said "pharmaceutical carriers" are used, for example, 
excipients (for example, calcium carbonate, kaolin, 
sodium hydrogen carbonate, lactose, D-mannitol, 
starches, crystalline cellulose, talc, granulated sugar 
and porous substances), binders (for example, dextrin, 
gums, a-converted starch, gelatin, 

hydroxypropylcellulose, hydroxypropylmethylcellulose, 
prulan), agglutinants (for example, natural gums, 
cellulose derivatives and acrylic acid derivatives), 
disintegrants (for example, carboxymethylcellulose 
calcium, Croscarmellose sodium, Crospovidone, low- 
substituted hydroxypropylcelluloses and partially a- 
converted starch), solvents (for example, water for 
injection, alcohol, propyleneglycol, macrogol, sesame 
oil and corn oil), dispersants (for example, Tween 80, 
HCO 60, polyethyleneglycol, carboxymethylcellulose and 
25 sodium arginate), solubilizers (for example, 

polyethyleneglycol, propyleneglycol, D-mannitol, benzyl 
benzoate, ethanol, tr is aminome thane, triethanolamine, 
sodium carbonate, sodium citrate) , suspending agents 
(for example, stearyltriethanolamine, sodium 
laurylsulfate, benzalkonium chloride, polyvinyl alcohol 
and hydroxymethylcellulose), pain-killing agents (for 
example, benzyl alcohol), isotonicity agents (for 
example, sodium chloride and glycerin), buffers (for 
example, phosphates, acetates, carbonates and 
citrates), lubricants (for example, magnesium stearate, 
calcium stearate, talc, starch and sodium benzoate), 
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colorants (for example, tar colors, caramel, red ferric 
oxide, titanium oxide, riboflavins ) . The medical 
preventive and curative drugs that may contain the 
above-described pharmaceutical carriers contain 
5 compounds (I) of the present invention or salts thereof 
in quantities required for prevention and treatment of 
a variety of diseases. The content of the compound (I) 
of the present invention or a medically acceptable salt 
thereof is usually about 0.1 to about 100 weight % of 
10 the whole pharmaceutical composition. As embodiments 
of the pharmaceutical compositions are used, for 
example, tablets (including sugar-coated tablets and 
film-coated tablets), pills, capsules (including 
microcapsules), granules, fine granules, powders, drip 
15 infusion preparations, syrups, emulsions, suspensions, 
injections, inhalants, ointments, suppositories, 
troches and poultices. These compositions are prepared 
according to a usual method (for example, the method 
described in the Japanese Pharmacopoeia 12th Edition) . 

The following are the methods for preparation of 
the main pharmaceutical compositions of the present 
invention, which naturally should not be construed as 
limiting thereto. 

(1) Tablets 

A compound of the present invention is mixed as it 
is or together with excipients, binders, disintegrating 
agents or other proper additives. The mixture is made 
into granules by a pertinent method. The granules are 
mixed with a lubricant and compressed into tablets. 
The tablets may be masked for taste or coated with a 
suitable coating material for the purpose of giving an 
enteric preparation or a sustained-release form. 

(2) Injectables 

A given amount of a compound of the present 
35 invention is dissolved, suspended or emulsified in, for 
example, water for injection, optionally adding to it a 
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stabilizer, solubilizer, suspending agent, emulsifier, 
buffer and/or preservative to give a fixed dose. 

(3) Suppository 

An oily base, water-soluble base or other suitable 
5 base is optionally mixed with an emulsifier, suspending 
agent etc. A compound of the present invention is 
added to this, mixed and made into a proper form. 

(4) Capsules 

A compound of the present invention is mixed with 
10 an additive such as a proper excipient into a 

homogenous mixture or into granules by a proper method, 
or granules coated with a proper coating agent . The 
material thus obtained is softly filled in capsules as 
it is 
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The pharmaceutical compositions of the present 
invention have a high safety with low toxicity and an 
excellent somatostatin agonistic action. They are 
therefore useful as drugs for prevention and treatment 
of the diseases mentioned above. 

The quantities of the compounds of the present 
invention used in the above-mentioned pharmaceutical 
compositions may vary with animal species to be 
administered and frequency of the administration. They 
show efficacy over a wide range of the dosage. For 
example, the daily oral dosage of a pharmaceutical 
composition of the present invention in adult 
acromegaly patients of acromegaly, diabetes, obesity, 
diabetic complication or inveterate diarrhea is usually 
approximately 0.001 to 20 mg/kg body weight, preferably 
approximately 0.2 to 3 mg/kg body weight as the 
effective dose of the compound (I) of the present 
invention. When the compounds are used in parenteral 
form, in combination with other active ingredients or 
concomitantly with other drugs, the dosage is generally 
35 lower than these dosages. The dosage of the compound 
actually administered is decided by the compound 
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selected, dosage forms, the age, body weight, gender 
. and severity of the disease of the patients, 
administration routes and the period and interval of 
the administration. So it is possible to change the 
5 dosage at any time at the discretion of physicians. 

The administration routes of the above-described 
pharmaceutical compositions are not particularly 
limited to a variety of situations. They can be 
administered, for example, by the oral route or by the 
10 parenteral routes. The parenteral routes mentioned 

here include, for example , intravenous , intramuscular, 
subcutaneous, intranasal, intrarectal, intravaginal and 
intraperioneal routes . 

The duration and interval of treatment with the 
15 above-described pharmaceutical compositions may be 

changed according to a variety of situations and may be 
decided at any time at the discretion of physicians. 
There are methods of, for example, administration in 
divided doses, administration for consecutive days, 
intermittent administration, massive administration for 
a short period and repeated administration. In case of 
oral administration, for example, it is desirable that 
they are administered either in one dose to several 
divided doses per. day ( 1 to 3 times a day). It is also 
25 possible to administer the pharmaceutical composition 
intravenously by drip infusion over a longer time. 
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Best mode for carrying out the invention 

The present invention will be explained in more 
detail by the following examples and test examples. 
These are mere examples and are not intended to 
restrict the present invention, and may be modified 
within the range of notjdeviating from the scope of 
this invention. 
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In the examples and reference examples, 
abbreviations mean as follows. 

s : singlet, d : doublet, t : triplet, q : 
quartet, dd : double doublet, m : multiplet, br : 
broad, J : coupling constant, room temperature : 0-30°C 

Examples 
Example 1 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -l-benzyl-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (A) , 
3 , 5-cis-N- ( 2-f luorobenzyl ) -l-benzyl-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide (B) 

> (1) A solution of N-methyl-N-methyloxy-2-amino-5- 
chlorobenzamide (24.8 g) and N-tert-butoxycarbonyl-3- 
bromobenzylamine (22.0 g) in tetrahydrof uran (300 ml) 
was cooled to -78°C. To the solution was gradually 
added dropwise a hexane solution (1.6 mol./L)(240 ml) 

> of n-butyl lithium. To the mixture were then added 
water (300 ml) and acetic acid ethyl ester (300 ml). 
The organic layer was washed with water, which was 
dried over anhydrous MgSO,, then the solvent was 
distilled off. to the residual oily compound was added 
hexane (400 ml) to cause crystallization. The 
crystalline product was collected by filtration to give 
2-amino-3 '-tert-butoxycarbonylaminomethyl-5- 
chlorobenzophenone (12.5 g) as pale yellow crystals. 
(2) To a solution of 2-amino-3 '-tert- 

butoxycarbonylaminomethyl-5-chlorobenzophenone (7 g) in 
methanol (70 ml) was added sodium borohydride (1.1 g) , 
and the mixture was stirred for 30 minutes at room 
temperature. To the reaction mixture was added acetic 
acid ethyl ester (100 ml). The mixture was washed with 
water and dried over anhydrous MgS0„ followed by 
distilling off the solvent. The residue was purified 
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by means of a silica gel column chromatography to give 
the ob ject 2-amino-5-chloro-ct- ( 3-tert- 

butoxycarbonylaminomethylphenyl) benzyl alcohol (6.9 g) 
as a colorless oily compound. 
5 NMR(CDC1 3 ) 6: 1.44(9H,s), 4 . 30 ( 2H, d, J=5 . 8Hz ) , 4.80- 
4.95(lH,br), 5.77(111,5), 6 . 58( 1H, d, J=8 . 4Hz ) , 7.04- 
7 .38(6H,m) 

(3) To a solution of 2-amino-5-chloro-a- ( 3-tert- 
butoxycarbonylaminomethylphenyl) benzyl alcohol (0.7 g) 

10 in methanol (7 ml) were added benzaldehyde (229 mg) and 
acetic acid (130 mg). The mixture was stirred for 10 
minutes at room temperature, to which was added sodium 
cyano-borohydride (135 mg) . The mixture was stirred 
for 30 minutes at room temperature, to which was added 

15 ethyl acetate ester (50 ml). The mixture was washed 

with water and dried over anhydrous MgS0 A , followed by 
distilling off the solvent. The residue was purified 
by means of a silica gel column chromatography to give 
the object 2-benzylamino-5-chloro-ct- ( 3-tert- 

20 butoxycarbonylaminomethylphenyl) benzyl alcohol (0.91 g) 
as a colorless oily compound. 

NMR(CDC1 3 ) 5: 1.44(9H,m), 2 . 55-2 . 65 ( lH,br ) , 4.24(2H,s), 
4.28(2H,d, J=5.8Hz), 4 . 70-4 . 97 ( 2H,br ) , 5.80(lH,s), 6.52 
(lH,d, J=8.8Hz) , 7.01-7.38(lH,m) 
25 (4) To a solution of 2-benzylamino-5-chloro-ct- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) benzyl alcohol (0.91 g ) 
in acetic acid ethyl ester (10 ml) were added water (4 
ml) and a IN aqueous solution of sodium hydroxide (3 
ml). To the mixture was added monoethyl fumarate ester 
chloride (330 mg) , which was stirred for one hour under 
ice-cooling. To the mixture was added acetic acid 
ethyl ester (30 ml). The organic layer was washed with 
water and dried over anhydrous MgS0 4 , followed by 
distilling off the solvent. The residue was dissolved 
35 in ethanol (10 mL) , to which was added potassium 

carbonate (400 mg) . The mixture was stirred overnight 
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at room temperature. Insolubles were filtered off, and 
the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give ethyl ester of l-benzyl-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(1.06 g) . 

NMR(CDC1 3 ) 6: 1 . 24 ( 3/10x3H, t , J=7 . 0Hz ) , 1 . 25 ( 7/ 10x3H, t , 
J=7.0Hz)„ 2.76(7/10xlH,dd,J= 5 .4,16.8H 2 ), 2.88(3/10xlH 
dd,J=5. 4, 16.8Hz), 3.13(7/10xlH,dd,J=8.4, 16.8Hz), 3.22 
(3/10xlH,dd,J=8. 4, 16.8Hz), 3 . 68 ( 3/10xlH, d,J=15.6Hz) 
4.14(2H,q,j=7.0Hz), 4 . 20-4 . 32 (2H,m) , 4 . 44-4 . 90 ( 3H,m) ' 
5.37(7/10xlH,s), 5.44(7/10xlH,d,J-14.6Hz), 5.89(3/10x 
lH,s), 6.50(7/10xlH,d,J=2/0Hz), 6 . 97-7 . 39 ( llH+3/10x 
3 lH,m) 

(5) To a solution of the compound obtained in (4) 
(0.98 g) in ethanol (10 ml) was added a IN aqueous 
solution of sodium hydroxide (2 ml). The mixture was 
stirred for 3 hours at 60«C. To the reaction mixture 
> was added acetic acid ethyl ester (50 ml), and IN 

hydrochloric acid, followed by extraction. The organic 
layer was washed with water and dried over anhydrous 
MgS0 4 . The solvent was distilled off, and the residue 
was purified by means of silica gel column 
chromatography to give l-benzyl-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(0.74 g) as a colorless amorphous solid product. 
NMR(CD 3 OD) 6: 1 . 39-1 . 45 ( 9H,m) , 2 . 72 ( lH,dd, J=5 . 6 , 
17.0Hz), 3.01(lH,dd,J=8.4,17.0Hz), 4 . 15-4 . 96(5H,m) , 
5.33(7/10xlH,s), 5.50(7/10xlH,d, J-13.8HZ), 5.70 
(3/10xlH,d,J=13.8Hz), 6.39(7/10xlH,s), 6.94- 
7.54(llH+3/10xlH,m) 

(6) To a solution of the compound obtained in (5) 
(0.74 g) and 2-f luorobenzylamine (184 mg) in 
dimethyl formamide (7 ml) were added cyano diethyl 
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phosphate (262 mg) and triethylamine (203 mg) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml). 
The mixture was washed with water and dried over 
anhydrous MgS0 4 . The solvent was distilled off, and 
the residue was purified by means, of a silica gel 
column chromatography to give two species of colorless 
oily compounds, i.e. 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- 
benzyl-3- ( 3-tert-butoxycarbonylaminomethylphenyl ) -7- 
chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (A) (0-44 g) and 3 , 5-cis-N- ( 2-f luorobenzyl ) - 
l-benzyl-5- ( 3-tert-butoxycarbonylaminomethylphenyl ) -7- 
chloro-2-oxo~l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (B) (0.07 g). 
15 (A), NMR(CDC1 3 ) 6: 1.45(9H,s), 2 . 70 ( lH,dd, J=5 . 8 , 

14.4Hz), 2-93(lH,dd, J=7. 4, 14.4Hz) , 4 . 27 ( 2H, d, J-5 . 4Hz ) , 
4.37-4. 61(3H, m) , 4 . 76-4 . 84 ( lH,br ) , 4 . 80( lH,d, J=14 . 6Hz) , 
5.34(lH,s) , 5.46(lH,d, J=14.6Hz) , 6 . 23-6 . 30 ( lH,br ) , 
6.48(lH,d, J=2.2Hz) , 6 . 93-7 . 34 ( 15H,m) 
20 (B), NMR(CDC1 3 ) 8: 1.42(9H,s), 2 . 83 ( lH,dd, J=5 . 8 , 

14.2Hz) , 3.04(lH,dd,J=7.2,14.2Hz) , 3 . 70 ( 1H, d, J=13 . 8Hz ) , 
4.24(2H,d, J=5.8Hz) , 4 . 48 ( 2H,d, J=6 . 2Hz ) , 4.60-4.72 
(2H,m), 4.80-4.93(lH,br) , 5.88(lH,s), 6 . 35-8 . 45 ( 1H, br ) , 
6.93-7.44(15H,m) 

25 

Example 2 

3 , 5 -Trans -N- ( 2 - ( f luorobenzyl ) - 5- ( 3-aminomethylphenyl ) - 
l-benzyl-7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine- 3 -acetamide •monohydrochloride 

In a 4N acetic acid ethyl ester solution of 
hydrogen chloride (45 ml) was dissolved 3 , 5-trans-N- ( 2- 
f luorobenzyl ) -l-benzyl-5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxb- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.44 
35 g) produced in Example 1. The solution was stirred for 
30 minutes at room temperature. The solvent was 
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distilled off, and the residue was washed with diethyl 
ether/n-hexane. Insolubles were collected to give a 
colorless amorphous solid product (0.39 g) . 
NMR ( CD 3 0D ) S: 2 . 78 ( 1H, dd, J=6 . 8, 15 . 0Hz ) , 2.91(1H, 
dd,J=6. 8, 15.0Hz), 4.05(2H,s), 4.43(2H,s), 4.53(1 H/ 
t,J=6.8Hz), 4.94(lH,d,J=15.0Hz), 5.45(lH,s), 
5.52(lH,d,J=15.0H 2 ), 6.38(lH,d,J=2.2Hz), 7.01- 
7.56(15H / m) 

Example 3 

3 , 5-Cis-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
benzyl-7-chloro-2 -oxo-1, 2,3, 5-tetrahydro-4 , 1- 
ben2oxa 2 epine-3-acetamide.monohydrochloride 

In a solution of a 4N acetic acid ethyl ester of 
hydrogen chloride (1 ml) was dissolved 3 , 5-cis-N- ( 2- 
f luoroben 2 yl ) -l-ben 2 yl-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-ben 2 oxa 2 epine-3-acetamide (0.07 
g) produced in Example 1. The solution was subjected 
to substantially the same procedure as in Example 2 to 
give a colorless amorphous solid product (0.05 g) 
NMR ( CD 3 OD ) 6; 2.89(lH,dd,J=6.6,15.4H 2 ), 3.04(lH,dd, 
J-7.2,15.4H Z ), 3.89(lH,d,J=15.6H 2 ), 4.06(2H,s), 
4.37(lH,d,J=15.0H 2 ), 4.49(lH,d,J=15.0Hz), 4.60('lH,d, 
J=15.6Hz), 4.74(lH,t,J=6.8Hz), 6.02(lH,s), 6.97- 
7.66(lH,dd,J=6.6,7.2H 2 ) 

Example 4 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) To a solution of 2-amino-5-chloro-a-( 3-tert- 
butoxycarbonylaminomethylphenyl) benzyl alcohol (4.0 g) 
in methanol (80 ml) were added 4-biphenylcarbaldehyde 
(2.2 g) and acetic acid (9.8 g) . The mixture was 
stirred for 10 minutes at room temperature, to which 
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was added cyano sodium borohydride (0.83 g) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml'.). 
The mixture was washed with water and dried over 
anhydrous MgS0 4 , followed by distilling off the 
solvent. The residue was dissolved in acetic acid 
ethyl ester (50 ml), to which was added IN aqueous 
solution of sodium hydroxide (30 ml). To the mixture 
was added dropwise at room temperature, while stirring, 
a solution of monoethyl ester of fumaric chloride (1.9 
g) in acetic acid ethyl ester (4 ml). The mixture was 
then stirred for one hour at room temperature, which 
was washed with water and dried over anhydrous MgSO*. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give an oily compound (5.0 g) . This oily compound 
was dissolved in ethanol (120 ml), to which was added 
potassium carbonate (2.5 g) . The mixture was stirred 
for 2 hours at 60°C. Insolubles were filtered off, and 
the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give ethyl ester of 3 , 5-trans-l- ( 4-biphenylmethyl ) - 
5-(3-tert-butoxycarbbnylaminomethylphenyl) -7-chloro-2- 
oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(2.4 g) as a colorless oily product. 

NMR(CDC1 3 ) 8: 1 . 26 ( 3H, t , J=7Hz ) , 1.44(9H,s), 2.77(lH,dd, 
J=5.2,15Hz), 3.15(lH,dd,J=8.6,14.6Hz) , 4 . 0-4 . 3 ( 4H,m) , 
4.5(lH,dd), 4.25(lH,m), 4 . 96 ( lH,d, J=14 . 6Hz ) , 5.45(1H, 
d,J=15Hz), 5.39(lH,s), 6 . 50 ( lH,br s ) , 6 . 9-7 . 65 ( 15H,m) 
(2) The 3, 5 -trans -compound (2.0 g) produced in (1) was 
dissolved in a mixture of tetrahydrof uran (20 ml) and 
methanol (120 ml) .To the solution was added a IN 
aqueous solution of sodium hydroxide (15 ml). The 
mixture was stirred for 2 hours at 60°C The reaction 
mixture was cooled, to which was added water (200 ml), 
which was neutralized with potassium hydrogensulf ate, 
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TtT. b L e t::i:r with acetic acid eth * -*« «« 

and th , r±ed ° VSr anh y d "us Mgso,, 

and the solvent was distilled off. The residue „„' 

recrystalli 2 ed to. diethyl ether to give 3 5-trIns , 
(4-biphenyl„ethyl)-5-(3-tert- 3.5-trans-l- 

butoxycarbonyla^i^methylphenyD-V-ohloro^-oxo- 

1,2 ^S-tetrahydro^.l-benzoxa.epine-a-acetic acid 

0-91 9) as colorless crystals, ..,. 14 o. m . c 
(3) To a S0 i uti0 „ of tha 

ohos" h l " dlmethl ' lf °— <* -1) was added cyano 
Phosphorxc acid diethyl ester ,0.3 g, . The mixture „as 
strrred for 20 minutes at room temperature, to which 
was added water ,50 ml,, £ollowed by e^^"*^ 

watered ^ « ««- ""h 

dLtilied ff ° VSr a " hydrOU5 M9S0 " T " e SOl -« — 
a si "I T reSldUe ™ S PUrified "V means of 

L 8 K chromatography to give a colorless 

amorphous solid product (0.93 g) *°"ess 

TOC1,, .. l,43(9H,s,, 2.,2 ( lH,d d) , 2 . 96(1H , dd)< 

I HS,'"'; : s 35 - 4 -"' 3 -'' «.«(».-). 4.92(lH,d 
J-15HS,, 5.36(lH,s), ■S.4B(lH,d,J.16H.), 6.26 1H t 
'■"(H.d.J.l,,:,, 6. 9 -7.7,19H,m) ' 

Example 5 

3 , =-^ans-»,- , 2-f luorobensyl , -5- < 3-aminomethylphenyl , -1- 

^-brPhenylmethyD^-chloro^-oxo-i^^.s-tetrahydro- 
, l-bensoxaseprne-3-acetamide -monohydrochloride 

disso!ve d C ° mPO T <0 - 9 " Pr0dU « d * •» 

dissolved rn a 4H acetic acid ethyl ester solution of 

hydrogen chloride ,15 „ 1( . The solutlon „ as ^ ° £ 

oLtin H at ^ *-*•»*»»• The solvent was 

dieth I 1 a " d re5idUS ™ -crystallised from 

Methyl ether to give colorless crystals (0.84 g, 
m.p.250-252»c. 9) ' 

HMR, D MS0-D 6 , 6s 2.66,l„,dd, J -5.6,15.0Hz ) , 2.886 (1 „, dd , 
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J=7. 8, 15.0Hz), 4.000(2H,s), 4 . 316 ( 2H,d, J=5 . 6Hz ) , 
4.488(lH,t,J=5.8Hz) , 5 . 10 ( 1H , d f J=15 . 2Hz ) , 5.387(lH,d, 
J=15.2Hz), 5.555(lH,s), 6 . 395 ( lH,d, J=2 . 2Hz ) , 7.03- 
7.68(19H,m), 8 . 25-8 . 62 ( 3H, m) 

5 

Example 6 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide-monohydrochloride 

10 (1) To a solution of 2-amino-5-chloro-a- ( 3-tert- 

butoxycarbonylaminomethylphenyl) benzyl alcohol (4.0 g) 
produced in Example l-(2) in methanol (80 ml) were 
added trimethyl acetaldehyde (1.04 g) and acetic acid 
(0.8 g) . The mixture was stirred for 10 minutes at 

15 room temperature, to which was added cyano sodium 

borohydride (0.83 g) . The mixture was stirred for 30 
minutes at room temperature, to which was added acetic 
acid ethyl ester (50 ml). The mixture was washed with 
water and dried over anhydrous MgSO A , followed by 

20 distilling off the solvent. The residue was dissolved 
in acetic acid ethyl ester (50 ml), to which was added 
a IN aqueous solution of sodium hydroxide (30 ml). To 
the mixture was added dropwise, while stirring, an 
acetic acid ethyl ester (4 ml) solution of monoethyl 

25 ester of fumaric chloride (1.9 g) . The mixture was 
then stirred for one hour at room temperature, which 
was washed with water and dried over anhydrous MgSO*. 
The solvent was distilled off and the residue was 
purified by means of a silica gel column chromatography 

30 to give an oily compound (4.3 g) . This oily compound 
was dissolved in ethanol (120 ml), to which was added 
potassium carbonate (2.5 g) . The mixture was stirred 
for two hours at 60°C. Insolubles were filtered off, 
and the solvent was distilled off. The residue was 

35 purified by means of a silica gel column chromatography 
to give ethyl ester of 3,5-trans-5-(3-tert- 



WO 98/47882 



92 



PCT/JP98/01797 



butoxycarbonylaminomethylphenyl)-7-chloro-l-neopentyl- 
2-oxo-l , 2,3, S-tetrahydro-4 , l-benzoxazepine-3-acetic 
acxd as a colorless oily product (2.6 g) . 

This compound (2.6 g) was dissolved in a mixture 
of tetrahydrofuran (20 ml) and methanol (120 ml) to 
which was added a IN aqueous solution of sodium ' 
hydroxide (15 ml). The mixture was stirred for 2 hours 
at 60 C, to whxch was added, after cooling, water (200 
ml). The mixture was then neutralized with potassium 
hydrogensulfate, which was subjected to extraction with 
acetxc acid ethyl ester (50 ml x 2) . The extract was 
drxed over anhydrous MgS 0<, and, then, the solvent was 
distilled off. The residue was recrystallized from 
diethyl ether to give 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l-neopentyl- 
2-oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic 
acxd (2.2 g) as colorless crystals, m.p. 217-219°C 
(2) To a solution of the compound (0.32 g) produced in 

1) ; 2-fluorobenzylamine (0.11 g) and triethylamine 
(0.11 g) in dimethylformamide (5 ml) was added 
cyanophosphoric acid diethyl ester (0.12 g) . The 
nuxture was stirred for 20 minutes at room temperature, 
to which was added water (5 ml). The mixture was 
subjected to extraction with acetic acid ethyl ester. 
The extract was washed with water and dried over 
anhydrous MgS 0 4 . The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give a colorless amorphous 
solid product (0.37 g) . 

This compound (0.24 g) was dissolved in a 4N 
acetxc acid ethyl ester solution of hydrogen chloride 
(5 ml), which was stirred for 0.5 hour at room 
temperature. The solvent was distilled off to leave a 
colorless amorphous solid product (0.23 g) 
NMR ( DMSO-d 6 ) 6: 0.88<9H,s,, 2 . 60-2 . 80 ( 2H,m) , 3.26(lH,d, 
J=13.4Hz), 4.00-4.10(2H,m), 4 . 26-4 . 20 ( 4H,m) , 5.08(1H, 
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s), 6.41(lH,s), 7.13-7.80(llH,m), 8 . 15-8 . 60 ( 3H,br ) 
Example 7 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -2- 
oxo-7- ( 3-phenylpropyloxy ) -1 , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) 2-Amino-5-hydroxy-benzoic acid (3.0 g) was 
dissolved in a IN aqueous solution of sodium hydroxide 
(50 ml), to which was added dropwise carbobenzyloxy 
chloride (3.5 g) . The mixture was stirred for one hour 
at room temperature, which was neutralized with IN 
hydrochloric acid, followed by extraction with ethyl 
acetate (100 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled under reduced pressure to leave 
2-benzyloxycarbonylamino-5-hydroxybenzoic acid as 
blackish brown crystals (2.9 g) . 

2-Benzyloxycarbonylamino-5-hydroxybenzoic acid 
(6.0 g) and N,0-dimethylhydroxylamine hydrochloride 
(2.5 g) were dissolved in methylene chloride (80 ml). 
To the solution were added l-ethyl-3-( 3- 

dimethylaminopropyl ) -carbodiimide hydrochloride ( 4 . 6 g ) 
and triethylamine (5 ml). The mixture was stirred for 
2 hours at room temperature . The reaction mixture was 
concentrated under reduced pressure . To the 
concentrate was added water, which was subjected to 
extraction with ethyl acetate (200 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give N-methyl-N-methyloxy-2- 
benzyloxycarbonylamino-5-hydroxybenzamide as a yellow 
oily product (5.0 g) . 

NMR(CDC1 3 ) S: 3.322(3H,s), 3.520(3H,s), 5.171(2H,s) / 
6.10(lH,m), 6.8-7.5(6H,m) , 7 . 70-8 . 10 ( 2H,m) 
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(2) A solution of N-methyl-N-methyloxy-2- 
benzyloxycarbonylan.ino-5-hydroxybenzamide (1.5 g) 3 
Phenylpropyl bromide (0.9 g) and potassiu, carbonate 
(0.6 g) in N,N-dimethylformamide (10 ml) was stirred 
for 3 hours at 70°C. The reaction mixture was poured 
xnto ice-water, which was subjected to extraction with 
ethyl acetate. The organic layer was washed with water 
and drxed over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give N- 
n»ethyl- N - me thyloxy-2-ben 2 yloxycarbonylamino-5- ( 3- 
Phenylpropyloxyjbenzamide as a yellow oily product (1.4 

NMR(CDCl3) 5: 2 . 0-2 . 2 (2H,m) , 2 . 803 (2H, t , J=8Hz) , 3.34 
(3H,s), 3.526(3H,s), 3 . 934 ( 2H, t , J= 6 . 2Hz ) , 5.176(2Hs) 
6.9-7.5(llH,m), 7.9-8.3(2 H/ m) 6(2H,s), 

(3) N-Methyl-N-methyloxy-2-benzyloxycarbonylamino-5- 
(3-phenylpropyl 0 xy)benzamide (1.4 g) was dissolved in a 
mxture of ethyl acetate (10 ml) and methanol (10 ml) 
To the solution was added 10% palladium-carbon (0.3 g 
The mixture was stirred for 24 hours at room 
temperature under hydrogen atmosphere. The reaction 
mrxture was subjected to filtration. From the filtrate 
was distilled off the solvent to leave N-methyl-N- 

methyloxy-2-amino-5-(3-phenyl P ropyloxy)benzamide as an 
orange oily product (l.o g) . 

NMR(CDC1 3 ) 6: 2.05(2H,m), 2 .794 ( 2H, t , J=8Hz ) , 3.342 

( ( 4T S n'm 3 ;^ (3H ' S)/ 3 - 890 < 2H ^' J ^-2H Z ), 6.6-7.4(8H / m) 

(4) N-Methyl-N-methyloxy-2-amino-5-(3- 
phenylpropyloxy)benzamide (1.0 g) and N-tert- 
butoxycarbonyl 3-bromobenzylamine (0.92 g) were 
dissolved in tetrahydrof uran (20 ml). The solution was 
cooled to -70°C, to which was added dropwise, while 
stxrring 12 ml of a hexane solution of n-butyl lithium 
(1.6 mol/L) over 20 minutes. To the mixture was then 
added water (50 ml) and ethyl acetate (50 ml). The 
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organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2-araino-3 ' -tert- 
5 butoxycarbonylaminomethyl-5- ( 3- 

phenylpropyloxyjbehzophenone as a yellow oily product 
(0-75 g) . 

NMR(CDC1 3 ) 8: 1.451(9H,s), 1 . 9-2 . 1 ( 2H,m) , 2.751(2H,t, 
J=8.2Hz), 3.779(2H,t, J=6.2Hz) , 4 . 37 ( 2H,d, J=6 . 2Hz) , 4,87 

10 (lH,m), 5.719(2H,m), 6 . 7-7 . 6 ( 12H,m) 

(5) In methanol (20 ml) was dissolved 2-amino-3 ' -tert- 
butoxyaminomethyl-5-( 3-phenylpropyloxy)benzophenone 
(0.75 g) . To the solution was added sodium borohydride 
(0.15 g) . The reaction mixture was concentrated, to 

15 which was added water, followed by extraction with 

ethyl acetate (80 ml) . The organic layer was washed 
with water and dried oyer anhydrous sodium sulfate . 
The solvent was distilled off to leave 2-amino-a- ( 3- 
tert-butoxycarbonylaminomethylpheriyl ) -5- ( 3- 

20 phenylpropyloxy) benzyl alcohol as a yellow oily product 
(0.7 g). 

NMR(CDC1 3 ) 6: 1.445(9H,s), 2.05(2H,m), 2.786(2H # t, 
J=8Hz), 3.883(2H,t, J=6.4Hz), 4 . 30 ( 2H,d, J=5 . 8Hz ) , 
4.85(lH,m), 5.801(1H /S ), 6 . 6-7 . 4 ( 12H,m) 

25 (6) In methanol (12 ml) were dissolved 2-amino-a- ( 3- 
tert^butoxycarbonylamihophenyl ) -5- ( 3- 
phenylpropyloxy) benzyl alcohol (0.7 g) , 4- 
benzyloxybenz aldehyde (0.38 g) and acetic acid (0.1 g) . 
To the solution was added cyano sodium borohydride 

30 (0.11 g) . The mixture was stirred for 30 minutes at 
( 60°C. The reaction mixture was concentrated, to which 
were added ethyl acetate (50 ml) and water (100 ml). 
The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 

35 off to leave 2-(4-benzyloxybenzyl)-a-3-tert- 
butoxycarbonylaminomethylphenyl ) -5- ( 3- 
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phenylpropyloxy)ben 2 yl alcohol as a yellow oily product 
(0.95 g) . 

N M R(CDC1 3 ) 6: 1.442(9H,s), 2.05(sH,m), 2.781(2H,t, 

Tl'^TJ' 3 ' 877 ^ 2H ' t ' J = 6 - 4 H Z ) > 4.12(2H,m), 4.28(lH,m), 
5.05(2H,s), 5.817(lH,s), 6 . 6-7 . 5 ( 21H,m) 
(7) To a solution of 2-( 4-benzyloxybenzyl) -a-(3-tert- 
butoxycarbonylaminornethylphenyl ) -5- ( 3_ 
phenylpropyloxy)benzyl alcohol (0.95 g) , in sodium 
hydroxide (5 ml) and ethyl acetate ( 15 ml) was added 
dropwise, while stirring at room temperature, monoethyl 
fumaric chloride (0.25 g). The mixture was stirred for 
20 minutes and, then, the organic layer was separated, 
whxch was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
resxdue was dissolved in ethanol (20 ml). To the 
solution was added potassium carbonate (0.6 g) The 
mixture was stirred for two hours at 60 °C. The 
reaction mixture was concentrated under reduced 
pressure, which was washed with water. To the 
concentrate were added water (50 ml) and ethyl acetate 
(60 ml), which was subjected to extraction. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 3,5-trans-l-(4- 
benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl) -2-0x0-7- ( 3- 
Phenylpropyloxy ) -1 , 2,3, 5-tetrahydro-4 , 1-benzoxazepine- 

(TlTg* aC±d Gthyl 6Ster ^ 9 COl ° rless oil y Product 
NMR(CDC1 3 ) 6: 1 . 246 ( 3H, t , J=7 , 2Hz) , 1.437(9H,s), 
2.0(2H,m) / 2.6-2.85(3H,m), 3 . 11( l H ,dd, J=8 4 , 16Hz ) , 
3.75(2H,m), 4 . 0-4 . 35 ( 4H,m) , 4 . 47 ( lH,dd, J=5 . 6 , 8 . 2Hz ) , 
4.73(lH,d,J=14.6Hz), 5.046(2H,s), 5 . 38( lH,d, J=l 4 . 6Hz) , 
6.03(1H, ,J=3Hz), 6.8-7.5(20H,m) 
(8) In a mixture of tetrahydrof uran (5 ml) and 
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methanol (10 ml) was dissolved ethyl ester of 3.5- 
trans-1- ( 4-benzyloxybenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -2-oxo-7- ( 3- 
phenylpropyloxy ) -1,2,3 , 5-tetrahydro-4 , 1-benzoxazepine- 
3-acetic acid (0-4 g). To the solution was added IN 
sodium hydroxide (4 ml). The mixture was stirred for 
40 minutes at 60°C. The reaction mixture was 
concentrated under reduced pressure, which was 
neutralized with a 5% aqueous solution of potassium 
hydrogensulfate, followed by extraction with ethyl 
acetate. The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in N,N- 
dimethylformamide (10 ml). To the solution was added 

2- f luorobenzylamine (70 mg) , to which were added, while 
stirring under ice-cooling, cyano diethyl phosphate 
(0.1 g) and triethylamine (0.1 ml). The reaction 
mixture was stirred for 30 minutes at room temperature, 
to which was added water, followed by extraction with 
ethyl acetate (56 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 

The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give 3 , 5-trans-N-( 2-f luorobenzyl ) -l-( 4- 
benzyloxybenzyl) -5-( 3-tert- 

butoxycarbonylaminomethylphenyl ) -2-oxo-7- ( 3- 

phenylpropyloxy ) - 1 , 2 , 3 , 5-tetrahydro-4 , 1-benzoxazepine- 

3- acetamide as a colorless oily product (0.38 g) . 
NMR(CDC1 3 ) 6: 1.429(9H,s), 2.00(2H,m), 2 . 6-2 . 8 ( 3H,m) , 

2. 93(lH,dd,J=7. 2,16Hz) , 3.75(2H,m), 4 . 2-4 . 6 ( 5H,m) , 4.67 
(lH,d,J=14.4Hz), 5,04(2H,s), 5.303(lH f s), 5.40(lH,d, 
J=14.4Hz), 6.02(lFi,d,J=2.6Hz) , 6.38(lH,m) f 6.8-7.5 
(24H,m) 

(9) In a mixture of ethyl acetate (10 ml) and methanol 
(10 ml) was dissolved 3 , 5-trans-N- ( 2-f luorobenzyl ) -l- 
( 4-benzyloxybenzyl ) -5- ( 3-tert- 
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but °*ycarbonylaminomethylphenyl)-2-oxo-7-(3- 
phenylpropyioxy,-!, 2 , 3,5-tetr.hydro-4 , l-benzoxa 2 epine- 
3-acet,„ude (0.38 g) . To thB solutiQn * 
palladtum-carbon (0.1 g) . The mlxture „ as n 
two hours at room temperature under hydrogan 
atmosphere. The reaction mixture was subjected to 

diat^T' f / r0,n ^ £iltrate ' the « 
d.st.lied off to leave 3.5-trans-H-(2-fl„oroben 2 yl ) - 5 - 

(3-tert-butoxycarbonylan,inomethylphenyl,-l-,4. 

hydroxybenzyl ,-2-0x0-7-, 3-phenylpropyloxy, -1, 2 ,3,5- 

tetr»hydro-4,l-ben 2 oxa M pi„a-3-acet M ,ida as a co orless 
amorphous solid product (0.33 g) olorless 

NMRICDCl,, 6: 1.43 (9 „, m) , 2.05<2H.m,, 2 . 6-3 . 0, 4H,m, 
3.7.J*.., 4.0-4. 6(6 „, m) , 4 . 87(1H>S)/ 5 . 0(1H ln) m) ' 
5-8,1 ,» )S . S5|1H , d , J=2H! ,, 6.18,lH,m>, 6.6-7.5 l 9H ,m, 

6 co SU ^ tantia1 ^ «*■ — Precedure as in Example 
6, compounds in Examples 8 to 24 were produced. 

Example 8 

chloro-l-ne 0 pent y i-2-oxo-l /2/ 3,5-tetrah y dro-4?i- 

benzoxazepine-S-acetamide.monohydrochloride (non- 
crystalline solid) 

HME.COCl,, S: 0.83 (9 H,s>, 2 . ,0-2 . 36 , 4H,m, , 3.33(l„,d, 

'I ' 2 , *>' 3 - 80 - 3 -"(2H.m,. 4.1 1 -4.44,4H.m,, 
=-31(lH,s,, 6.53(1H,S), 6. 81-7.59, HH,m) 

Example 9 

3 ,5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3 -aminos thylphenyl ) -7- 
chloro-l-neopentyl- 2 -o X o- 1/2/3/ 5-tetrahydro-4!l- ' 

benzoxa 2 epine-3-acetamide.monohydrochloride (non- 
crystalline solid) 

«.,««, 6: 0.64, 9 „, s) , 2.7„-2. 9 0,2H.m,, 3.31,l„,d. 

l <l',Z I 3 ; 78 - 3 - 96 « 2H "«)' ^0S-4.15,l„.m,, 4.30- 
<.46<3„,m,, 5.8 9 ,l„, s) , 6.52,lH,s,. 6 . 84-7 .56, HH.m, 



WO 98/47882 



99 



PCT/JP98/01797 



Example 10 

3 , 5-Trans-N- [ 2- ( 2-f luorophenyl ) ethyl ] -5- ( 3- 
aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
5 acet amide •mono hydrochloride (non-crystalline solid) 
NMR(CDC1 3 ) 6: 0.87(9H,s), 2 . 60-2 . 83 ( 4H,m) , 3.29- 
3.45(3H,m), 4.00-4. 10(2H,m) , 4 • 35-4 . 46 ( 2H, m) , 
5.94(lH,s), 6.54(lH,s), 6.67(lH,br), 6 . 29-7 . 59 ( llH f m) 

10 Example 11 

3 , 5 -Trans -N- ( 2-chlorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l ,2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide-monohydrochloride (non- 
crystalline solid) 

15 NMR(CDC1 3 ) 6: 0.85(9H,s), 2 . 70-3 . 00 ( 2H,m) , 3.32(lH,d, 
J=14.8Hz), 3.90-4.00(2H,m) , 4 . 35-4 . 50 ( 4H,m) , 
5.92(lH,s), 6.53(lH,s), 7.09-7.57(10H,m) 

Example 12 

20 3 , 5-Trans-N- ( 2-methoxybenzyl ) -5- ( 3-aminomethylphenyl ) - 
7-chloro-l-neopentyl-2-oxo-l , 2,3, 5 -tetrahydro-4 , 1- 
benzoxazepine-3-acetamide»monohydrochloride (non- 
crystalline solid) 

NMR(CDC1 3 ) 6: 0.87(9H,s), 2 . 64-2 . 92 ( 2H,m) , 3.32(lH,d, 
25 J=11.8Hz), 3.76(3H,s), 3 . 84-4 • 02 ( 2H, m) , 4.24- 

4.50(4H,m), 5.95(lH,s), 6.53(lH,s), 6 . 79-7 . 50 ( 10H, m) 

Example 13 

3 , 5-Trans-N- ( 2 , 4-dif luorobenzyl ) -5- ( 3- 
30 aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 

acetamide^monohydrochloride (non-crystalline solid) 
NMR(CDC1 3 ) 6: 0.85(9H,s), 2 . 66-2 . 96 ( 2H,m) , 3.32(lH,d, 
J=13.8Hz), 3.92-4.02(2H,m) , 4 . 20-4 . 44 ( 4H,m) , 5.89 
35 (lH,s), 6.52(lH,s), 6 . 67-7 . 58 ( 9H,m) 
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Example 14 

3 , 5-Trans-N- ( 3 , 5-bis ( trif luoromethyl ) benzyl ] -5- ( 3- 

a ™i«°™ethylphenyl)-7-chloro-l-„eopentyl-2-oxo-l 2 3 5 
tetrahydro-4,l-benzoxazepine-3- ' ' 

acetamide •monohydrochloride 

NMR(CDC1 3 ) 6: 0.90(9H,s), 2 . 80 ( lH,dd, J=5 . 8 , 14 . 2Hz , , 
2.96(lH,dd,J=7.8,14.2Hz), 3 . 34 ( lH,d, J=13 . 6Hz) , 
4.04(211 s, 4.30-4.74(4H,m), 5. 99(1H ,s), 6.37(lH.d. 
J-2.0HZ), 7.19-7.76(9H,m) 
m.p. : 165-170°C 

Example 15 

3 , 5-Trans-N-benzyl-S- ( 3-aminomethylphenyl ) -7-chloro-l- 
neopentyl-2-oxo-l, 2, 3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamxde. monohydrochloride (non-crystalline solid) 
NMR(CDCl3) 6: 0.84(9H,s), 2 . 7-2 . 9 ( 2H,m) , 3.32(lH,d, 
J=14.0Hz), 4.08-4.20(2H,m), 4 . 32-4 . 50( 4H,m) , 
5.91(lH,s), 6.52(1H, S)/ 7 . 09-7 . 48 ( ll H ,m) 

Example 16 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -N-methyl-5- ( 3- 
aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

NMR(CDC1 3 ) 6: 0 . 93 , 0 . 94 ( total 9H, each s), 2.72- 
2.85(lH,m), 2.89(3/10x3H,s), 3 . 03 ( 6/10x3H, s ) , 3.18- 
3.31(lH,m )r 3.39<lH,d,J=14.2Hz), 3.85-4.05(2H,br) , 
4.44-4.80(4H,m), 6 .00,6.02(total 1H, each s), 
6.59(IH,s), 6.98.7.42(10H,m) 

Example 17 

3 , 5-Trans-N- (pyridin-2-yl )methyl-5- ( 3- 

aminomethylphenyl ) -7-chloro-l-neopentyl- 2 -oxo-l , 2,3,5- 
tetrahydro-4,l-benzoxazepine-3-acetamide. 
dxhydrochloride (non-crystalline solid) 
NMR(CD 3 0D) 6: 0.95(9H,s), 2 . 86 ( 2H,d, J=5 . 6 , 15 . 0Hz) 
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3.02(2H,dd, J=8.2,15.0Hz) , 3 . 57 ( lH,d, J=14 . 2Hz ) , 
4.18(2H,s), 4.37-4.48(2H,m) , 4 . 64 ( lH,d, J=16 . 4Hz ) , 
4.79(lH,d,J=16.4Hz), 6.06(lH,s), 6 . 5 1 ( 1H, d , J=2 . 2Hz ) , 
7.44-7.61(6H,m) , 1 . 87-8 . 04 ( 2H,m) , 8 . 53-8 . 7 7 ( 2H,m) 

5 

Example 18 

3 , 5 -Trans -N- ( f uran-2-yl )methyl-5- ( 3-aminomethylphenyl ) - 
7 -chloro- l-neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide •monohydrochloride ( non- 
10 crystalline solid) 

NMR(CD 3 0D) 6: 0.94(9H,s), 2 . 74 ( 2H, d, J=6 . 6Hz ) , 3 . 58 ( 1H, 
d,J=14.0Hz), 4.15(2H,s), 4 . 33-4 . 47 ( 4H,m) , 6.04(lH,s), 
6.21-6.35(2H,m), 6 . 49 ( lH,d, J=2 . 6Hz ) , 1 . 40-7 . 65 ( 7H,m) 

15 Example 19 

3 / 5 -Trans -N- ( thiophen-2 -yl )methyl-5- ( 3- 

aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 # l-benzoxazepine-3-acetamide • 
monohydrochloride (non-crystalline solid) 
20 NMR(CDC1 3 ) 6: 0.94(9H,s), 2 . 74 ( 2H, d , J=6 . 6Hz ) , 3.58(1H, 
d,J=13.6Hz), 4.13(2H,s), 4 . 40-4 . 54 ( 4H, m) , 6.04(lH,s), 
6.49(lH,d, J=2.2Hz) , 6 90-6 . 94 ( 2H / m) , 1 . 21-7 . 65 ( 7H,m) 

Example 20 

25 3, 5-Trans-N-(2-f luorpmethylbenzyl) -5-( 3- 

aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2 , 3 , 5- 
tetrahydro-4, l-benzoxazepine-3- 

acetamide •monohydrochloride (non-crystalline solid) 
NMR(CDC1 3 ) 6: 0.94(9H,s), 2 . 85 ( 2H, d, J=6 . 6Hz ) , 3.58(1H, 
30 d,J=14.6Hz), 4.11(2H,s), 4 • 42-4 . 57 ( 4H,m) , 6.06(lH,s), 
6.50(lH,s), 7.36-7. 70(10H,m) 

Example 21 

3 , 5-Trans-N- ( 2 , 6-dif luorobenzyl ) -5-( 3- 
35 aminomethylphenyl ) -7-chloro- l-neopentyl-2-oxo- 1 , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3- 
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ace t amide. monohydrochloride (non-crystalline solid) 
NMR ( CD3OD ) 6: 0.93(9H /S)/ 2 . 71 ( 2H, d, J=6 . 6Hz ) , 
3. 57(lH,d,J=13. 2Hz), 4.17(2H,s), 4 . 38-4 . 45 ( 4H,m) , 
6.02(lH,s), 6.91-7.36(9H,ro) 

Example 22 

3 , 5-Trans-N- ( indol-3-yl )methyl-5- ( 3-aminomethylphenyl ) 

7-chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetamide. monohydrochloride (non- 
crystalline solid) 

NMR( CD3OD) 6: 0.90(9H,s), 2 . 72 ( 2H,d, J=6 . 2Hz ) , 2.93(2H, 
t,J=7.3Hz), 3.42-3.66(3H,m), 4.i2(2H,s), 4.39-4.48 
(2H,m), 6.05(lH,s), 6 . 51 ( lH,d, J=2 . 2Hz ) , 6.98- 
7.62(llH,m) 

Example 23 

3 , 5-Trans-N-cyclohexylmethyl-5- ( 3-aminoraethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide -monohydrochloride ( non- 
crystalline solid) 

NMR(CD 3 0D) 6: 0.94(9H,s), 1 . 16-1 . 73 ( llH,m) , 
2.72(2H,d,J=6.8Hz), 3 . 00 ( 2H, d, J=6 . 6Hz ) , 
3.59(lH,d,J=14.0Hz), 4.18(2H,s), 4 . 40-4 . 47 ( 2H,m) , 
6.05(lH,s), 6.50(lH,d, J=2.4Hz), 7 . 42-7 . 56 ( 6H,m) 

Example 24 

3 , 5-Trans-N- [ 2 - ( pyrrol idin- 1 -yl ) ethyl ] -5 - ( 3 - 
aminomethylphenyl) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide • 
dihydrochloride (non-crystalline solid) 
NMR(DMSO-d 6 ) 6: 0.87(9H,s), 1 . 75-2 . 10 ( 4H,m) , 2.67(2H, 
m), 2.96(2H,m), 3.15(2H,m), 3 . 34-3 . 70(5H,m) , 4.08(2H, 
m), 4.20-4.40(2H,m), 5.88(lH,s), 6 . 44 ( lH,d, J=2 . 4Hz ) , 
7. 30-7. 80(6H,m), 8.3-8. 6(4H,m) 

Example 25 
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( 3S , 5S ) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 ,~ 1- 
benzoxazepine-3-acet amide -mono hydrochloride 
(1) In dimethyl formamide (6 ml) were dissolved 3,5- 
5 trans-5- ( 3-tert-butoxycarbonylaminomethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid (0.6 g) and L-leucine 
methylester -monohydrochloride (0-22 g) . To the 
solution were added cyanophosphoric acid diethyl ester 

10 (0 V 20 g) and triethylamine (0.25 g) . The mixture was 
stirred tot 30 minutes at 0°C, to which was added 
acetic acid ethyl ester (50 ml). The mixture was 
washed with water. Then, the organic layer was dried 
over anhydrous MgS0 A . The solvent was distilled off, 

15 and the residue was purified by means of a silica gel 
column chromatography to give (3R,5R)-N-[5-(3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l-neopentyl- 
2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetyl ] -L- 
leucine methyl ester (0.37 g) and ( 3S , 5S ) -N- [ 5- ( 3-tert- 

20 butoxycarbonylaminomethylphenyl ) -7-chloro-l-neopentyl- 
2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzOxazepine-3-acetyl ] -L- 
leucine methyl ester (0.40 g) . 
(3R,5R): 

NMR(CDC1 3 ) 6: 0.92(15H,s), 1.44(9H,s) / 1 . 55-1 . 65 ( 3H, m) , 
25 2. 70(lH,dd,J=6. 8,14.8Hz) , 2 . 87 ( lH,dd, J=6 . 8, 14 . 8Hz) , 

3.35(lH / d,J=13.8Hz) , 3.72(3H,s), 4 . 33-4 . 57 ( 5H,m) , 5.13- 
5.22(lH,br), 6.01(lH,s), 6 . 21 (lH,d,J=7 .6Hz), 6.57(lH,d, 
J=2.0Hz), 7.18-7.64(6H,m) 
(3S,5S): 

30 NMR(CDClj) 6: 0 . 88-0 . 92 ( 15H,m) , 1.45(9H,s), 1.55- 
1.65(3H,m), 2. 69(lH,dd,J=6.0, 14.6Hz), 2.92(lH,dd, 
J=6.8,14.6Hz) , 3.37(lH,d,J=14.0Hz), 3.71(3H,s), 4.33- 
4.60(5H,m), 4 . 85-5 . 00 ( lH,br ) , 6.00(lH,s), 6.43(lH,d, 
J=8.4Hz), 6.58(lH,s), 7 . 23-7 . 41( 6H,m) 

35 (2) To a solution of the (3S,5S) compound produced in 
(1) (0.40 g) in methanol (4 ml) was added a IN aqueous 
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solution of sodium hydroxide (0.65 ml). The mixture 
• was stxrred for one hour at 60'C. To the reaction 

with"™ H add6d ^ (5 ° m) ' Wh±Ch WaS "-trali 2 ed 
Let- 0r±C f ° ll0Wed * traction with 

acetrc acxd ethyl ester. The extract solution was 
dried over anhydrous Na 2 S0,. The solvent was distilled 
off to leave ( 3S, 5S ) -N-£ 5-( 3-tert- 

butoxycarbonylaminomethylphenyl)-7-chloro-l-neopentyl- 

-oxo-1 ,2,3, 5-tetrahydro-4 , l-ben 2 oxa Z epine-3-acetyJ- L - 
leucine (0.25 g). y J u 

(3) To a solution of the compound produced in (2) in 
methanol (2 ml) was added cone, sulfuric acid (1 ml) 
The mixture was heated for 3 days under reflux, to 
whxch was added water (50 ml). The mixture was made 

folio"* T h " aqUe ° US SOlUti ° n ° f S ° diuin hy^oxide, 
followed by extraction with acetic acid ethyl ester 

The extract solution was dried over anhydrous Na 2 So/, 
and the solvent was distilled off to leave (3S,5S)-5- 

3-amxnomethylphenyl ) -7-chloro-l-neopentyl-2-oxo- 
1,23, 5-tetrahydro-4 , l-benzoxazepine-3-acetxc acid 
methyl ester (80 mg) as a colorless oily product 
TOCI3) S: 0 .93<H..>. 2. 79( lH,dd, J = 5 y 8 f 16 d 4 U H C ; K 
3.07(lH f dd f J-8.0,16.4H„, 3.37(lH.d, J-14.0H.) , 
\ 2™' S) ' 3 ' 9 - 4 -°( 2H ' br )^ 4.4l(lH,dd,J-5.8.8.0H„, 

(4) To a solution of the compound produced in (3) (80 
«g> « acetic acid ethyl ester (1 ml) were ad J d ^ 
tert-butyl dicarbonate (0.03 ml) and dimethyl 
amxnopyridine (10 mg) . The mixture was stirred for 30 
mxnutes at room temperature. After completion of the 
reaction acetic acid ethyl ester (50 ml) was added to 
the reactxon mixture. The mixture was washed with 
water and dried over anhydrous Na 2 S0 4 . The solvent was 
dxstxlled off, and the residue was purified by means of 
silica gel column chromatography to give a colorless 
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oily product (60 mg) . To a solution of this oily 
product (60 mg) in methanol (1 ml) was added a IN 
aqueous solution of sodium hydroxide (0.25 ml). The 
mixture was stirred for 30 minutes at 60°C. To the 
5 reaction mixture was added water (50 ml), which was 
made acid with IN hydrochloric acid, followed by 
extraction with acetic acid ethyl ester. The extract 
solution was washed with water and dried over anhydrous 
Na 2 S0*. The solvent was distilled off to leave a 

10 colorless oily compound (40 mg) . To a solution of this 
compound (40 mg) in dimethyl formamide (1 ml) were added 
2-fluorobenzylamine (20 mg) , cyanophophoric acid 
diethyl ester (20 mg) and triethylamine (30 mg) . The 
mixture was stirred for 30 minutes at room temperature . 

15 To the reaction mixture was added acetic acid ethyl 
ester (50 ml), which was washed with water. The 
organic layer was dried over anhydrous Na 2 S0 4 . The 
solvent was distilled off r and the residue was purified 
by means of a silica gel column chromatography to give 

20 a colorless amorphous solid product (40 mg) . This 

product (40 mg) was dissolved in a 4N acetic acid ethyl 
ester solution of hydrogen chloride (1 ml). The 
solution was left standing for 30 minutes at room 
temperature. The solvent was, then, distilled off to 

25 give a colorless amorphous solid product (33 mg) . 

Optical rotation: [a] D 22 -f 165 . 6° (c=0 . 15 , methanol) 

Example 26 

( 3R, 5R) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7 - 
30 chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetamide-monohydrochloride 

Using the (3R,5R) compound produced in Example 25- 

(1) (0.37 g) as starting material, substantially the 

same procedure as in Example 25 was conducted to give 
35 an amorphous solid product (20 mg) . 

Optical rotation: [a] D 22 - 166.0° (c=0 . 13, methanol) 
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Using the 3,5-trans-l-(4-biphenylmethyl)- 5 -(3- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4,l-benzoxa 2 epine-3-acetic acid as 
starting material, substantially the same procedures as 
in EXample 4 < 3 > an <*< then, as in Example 5 were 
conducted to give the compounds shown as follows. 

Example 27 

3 , 5-Trans-N- [ 3 , 5-bis ( trif luoromethyl ) benzyl J -5- ( 3 
aminomethylphenyl)-l- ( 4-biphenylmethyl)- 7 - chloro _ 2 . OXC) . 
1,2,3, 5 - tetrahydro-^i , 1 -benzoxazepine-3 - 
acetamide.monohydrochloride (colorless crystal) 
NMR(CDC1 3 ) 6: 2.77(lH,dd), 3.04(lH,dd), 3.75(2H,br), 

sV t \l l T' U} ' 4 ' 78(1H ' d) ' 5 - 33 (lH,s), 5.55(lH,d), 
6.52(lH,d), 6.8-7.8(19 H ,m) 

m. p.: 238-240°C 
Example 28 

3 , 5-Trans-N- (3,4, 5-trimethoxybenzyl ) -5-( 3- 
aminomethylphenyl ) -!- ( 4-biphenylmethyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide -monohydrochloride 

NHR.CDCl,, 6= 2.75,lH,dd, f 2. 96(1 „, dd) , 3 . 6-3 . 9 , UH„», . 

4.37,2a,*.,, 4.5, (1 „, dd) , 4.87(lH. d) , 5.38,lH,s , 

M d !' 6 - 32(1H ' t) ' 6 -«<2H.s,, 6. 52 ,l„, d) / 6 .85- 

7.6(1511,111) 
Example 29 

3 , 5-Trans-N-benzhydryl-5- ( 3-aminomethylphenyl ) -l- ( 4- 
bx P henylmethyl)- 7 . chloro . 2 . oxo _ 1/2 3 5 ( tetrahyd J ^_ 

benzoxazepine-3-acetamide. monohydrochloride (non- 
crystalline solid) 

NMR(CDC1 3 ) 6: 2.78(lH,dd), 3.0(lH,dd), 3.72(2H,s), 
4.52(lH,dd), 4.83(lH,d), 5.36(lH,s), 5.53(lH,d), 
6.23(lH,d), 6.52(lH,d), 6.65(lH,s), 6 . 85-7 . 7 ( 25H,m) 
m.p.: 200-202°C 
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Example 30 

3 , 5-Trans-N- ( 2-biphenylmethyl ) -5- ( 3-aminomethylphenyl ) - 
1- ( 4-biphenylmethyl ) -7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide •monohydrochloride ( non- 
5 crystalline solid) 

NMR(CDC1 3 ) 6: 2.65(lH,dd), 2.87(lH,dd), 3.73(2H,s), 
4.25-4.6(3H,m) , 4.85(lH,d), 5.35(lH,s), 5.48(lH,d), 
6.06(lH,t), 6.50(lH,d), 6 . 8-7 . 7 ( 24H,m) 

10 Example 31 

3 / 5-Trans-N- ( 4-biphenylmethyl ) -5- ( 3-aminomethylphenyl ) - 
1- ( 4-biphenylmethyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-behzoxazepine-3-acetamide •monohydrochloride (non- 
crystalline solid) 

15 NMR(CDC1 3 ) 6: 2.77(lH,dd), 2.98(lH,dd), 3.75(2H,s), 
4.35-4. 65(3H,m), 4.87(lH,d), 5.39(lH,s), 5.50(lH,d), 
6.32(lH,t), 6.53(lH,d), 6 . 9-7 . 6 ( 24H, m) 

Example 32 ' , 

20 3 , 5-Trans-N- ( 4-ethoxycarbonylbenzyl ) -5- ( 3- 

aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro-2-oxo- 

1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 

acetamide •monohydrochloride (colorless crystal) 

NMR(CDC1 3 ) 6: 1.37(3H,t), 2.77(lH,dd), 2.98(lH,dd), 
25 3.76(2H,br), 4.34(2H,q), 4 . 44-4 . 62 ( 2H,m) , 4 . 88 ( lH,d) , 

5.38(lH,s), 5.47(lH,d), 6 . 34 ( 1H, t ) , 6 . 53 ( lH,d) , 6.9- 

8.0(19H,m) 

m.p. : 220-222°C 

30 Example 33 

3 , 5-Trans-N- ( 2-f luorobenzyl ) r-5- ( 3-aminomethylphenyl ) -1- 
( 4-hydroxybenzyl ) -2-oxo-7- ( 3-phenylpropyloxy ) -1 , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide* hydrochloride 
In ethyl acetate (5 ml) was dissolved 3,5-trans- 

35 N- (2-f luorobenzyl) -5- (3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -2- 
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oxo-7- ( 3-phenylpropyioxy ) -l /2( 3, S-tetrahydro-4 , 1- 
be„™ Pine 3. acetamide (0>28 g) ^ Ex 

7. To the solution was added 4N hydrochloric acid 
(ethyl acetate solution) (3 ml). The fixture was 

und f r h ° UrS - ^ S ° 1Vent WaS ^stilled off 

under reduced pressure to leave the above-titled 
compound as an amorphous solid product (0.22 a) 
NMK(C0C1 3) 6: 1.95 (2H , m) , 2 . M . 9 ( 4Hf-) / 3 . J Q 

Example 34 

3 , 5-Trans-5- ( 3-aminomethylphenyl ) -7-chloro-l-neopentyl- 

1:17] ' 3 '\- tet ~°- 4 ' i - b --- 2 epi„ e .3. ace L y 

acxd 2-fluorobenzylester- hydrochloride 

To a solution of 3,5-trans-5-(3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l-„eopentyl- 
2-oxo-l , 2 , 3 ., 5-tetrahydro-4 , l-benzoxazepine-3-acetic 
acxd (100 mg) produced in Example 6-(l) and 2- 
fluoroben 2 yl chloride (30 mg) in dimethyl formamide (1 

lis ZrltTt P ° taSSiUm Carb ° nate (39 ThS 

was stxrred for one hour at 60°C, to which was added 

acetxc acxd ethyl ester (50 ml) . The mixture was 

washed wxth water, and the organic layer was dried over 

anhydrous N a 2 S0 4 . The solvent was distilled off, and 

the residue was purified by means of a silica gel 

column chromatography to give a colorless oily 
--Pound The oily dissoived ^ ^ 

acxd ethyl ester solution of hydrogen chloride (1 m i) 
The solution was stirred for one hour at room 
temperature. The solvent was distilled off to leave a 
colorless amorphous solid product (58 mg) 
NMR(CDC1 3 ) 6: 0.90(9H,m), 2 . 86 ( lH,dd, J=6 . 4 , 15 . 6Hz) , 
3.10 ( l H ,dd,J=8.0,15.6Hz), 3.33(lH,d,J=14.0Hz), 

5.20(lH,d, J=1U Hz) ( 5 .99(l„, s) , 6.5S(lH,s), 6.98- 
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7.55(10H,m) 
Example 35 

3 , 5 -Trans - 5 - ( 3 - ter t-bu toxyc arbony 1 aminome thy lpheny 1 ) - 7 - 
chloro-3- ( 2-f luorophenylacetyl ) aminomethyl-l-neopentyl- 
1/2,3, 5-tetrahydro-4 , l-benzoxazepin-2-one 

(1) To a solution of 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l-neopentyl- 
2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic 
acid (0.2 g) produced in Example 6-(l) in 

dimethyl formamide (2 ml) were added triethyl amine (44 
mg) and diphenylphosphoryl azide. The mixture was 
stirred for 30 minutes at room temperature. To the 
reaction mixture was added water, which was subjected 

15 to extraction with acetic acid ethyl ester. The 

extract was washed with water and dried over anhydrous 
Na 2 S0 4 . The solvent was removed, and the residue was 
dissolved in toluene (2 ml). The solution was heated 
for one hour under reflux, to which was added 9- 

20 fluorenyl methanol ( 89 mg) . The mixture was further 
heated overnight under reflux. The solvent was 
distilled off , and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans-5- 
( 3-tert-butoxycarbonylaminomethylphenyl) -7-chloro-3- 

25 ( f luoren-9-yl )oxycarbonylaminomethyl-l-neopentyl- 

l,2,3,5-tetrahydro-4, l-benzoxazepin-2-one (0.24 g) as a 
colorless amorphous solid product. 

(2) A solution of the compound (0.24 g) produced in 
Example (1) and piperidine (0.15 ml) in 
dimethyl formamide (3 ml) was stirred for 10 minutes at 
room temperature. To the reaction mixture was added 
acetic acid ethyl ester (50 ml). The mixture was 
washed with water. The organic layer was dried over 
anhydrous Na 2 SO A and, then, the solvent was distilled 

35 off. The residue was purified by means of a silica gel 
column chromatography to give 3 , 5-trans-3-aminomethyl- 
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5-(3-tert-butoxycarbonylaminoinethylphenyl)-7-chloro-l- 
neopentyl-l, 2 , 3 , 5-tetrahydro-4 , l-ben 2 oxa 2 epin-2-one 

(0.17 g) as a colorless amorphous solid product 
NMR(CDC1 3 , 6: 0.93(9H,.,, 1.45<9H,s), 3.36(lH,d,' 
J=14.0H Z)/ 3.55-3. 70(2H, m >, 3 . 95 ( 1H, t , J=5 . 8H 2) , 4.16- 
4.40(5H,m), 4.51<lH,d,J-14.0H«), 4 . 83-4 . 90 ( .l H .hr ) , 
5.25-5.30(lH,br,, 5.99(lH,s), 6.60(lH,s), 7.26- 
7.77(14H,m) 

(3) To a solution of the compound (0.1 g) produced in 
(2) and 2-fluorophenyl acetic acid (34 mg) in 
dxmethylformamide (1 mg) were added cyanQ d± 
Phosphate (36 mg) and trie thyl amine (30 mg) . The 
nature was stirred for 30 minutes at room temperature. 
To the reaction mixture was added acetic acid ethyl 
ester (50 ml). The mixture was washed with water and 
dried over anhydrous Na 2 S0,. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give a colorless amorphous 
solid product (0.13 g). 

NMR(CDC1 3 ) 6: 0.9(9H r s), 1.45(9H,s), 3.33(lH,d, 
J=14.2H 2 ), 3.54(2H,.) f 3 . 64-3 . 70 (2H,m) , 3.92(lH,d, 
J=6.1H 2)/ 4.35(lH,d / J= 5 .6Hz) / 4.43(lH,d, J-14 .2H«) , 
4.85-4..95(lH,br), 5.93(1H, S)/ 6 . 05-6 . 11( 1H, br ) , 
6.57(lH,d,J=2.2H 2 ), 7.03-7.41(10^.) 

Example 36 

3 , 5-Trans-5- ( 3-aminomethylphenyl ) -7-chloro-3- ( 2- 
f luorophenylacetyl ) aminomethyl- 1-neopentyl-l . 2 , 3 , 5- 
tetrahydro-4 , l-ben 2 oxa 2 epin-2-one.monohydrochloride 

The compound produced in Example 35 (0.12 g) was 
dissolved in 4N acetic acid ethyl ester solution of 
hydrogen chloride (1 ml,. The solution was left 
standing for 30 minutes at room temperature. The 
solvent was then distilled off to leave a colorless 
amorphous solid product (69 mg) 

NMR(CDC1 3) 6: 0.94(9H,s), 3.47-3. 72(3H,«) , 3.99(lH,t, 
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J=5.8Hz), 4.17(2H,s), 4.44(lH,d,J=14.2Hz), 6.02(lH,s), 
6.50(lH,d, J=2.2Hz) , 6 . 98-7 . 6 1 ( 10H,m) 

Example 37 

5 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -7- 
( isobutyloxy ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) A solution of N-methyl-N-methyloxy-2- 

10 benzyloxycarbonylamIno-5-hydroxybenzamide (3.0 g) , 

isopropyl iodide (2.2 g) and potassium carbonate (2.0 
g) in N,N-dimethylformamide (20 ml) was stirred for 15 
hours at 70°C. To the reaction mixture was added 
water f which was subjected to extraction with ethyl 
15 acetate (80 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off , and the residue was purified 
by means of a silica gel column chromatography to give 
N-methyl-N-methyloxy-2-benzyloxycarbonylamino-5- 
isobutyloxybenzamide as an orange oily product (1.0 g) . 
NMR(CDC1 3 ) 6: 1 . 01 ( 6H, d, J=6 . 8Hz ) , 2.05(lH,m), 
3.345(3H f s) / 3.542(3H / s) / 3 . 69 ( 2H # d, J=6 . 6Hz) , 
5.175(2H,8), 6.9-7.5(7H,m) / 7 . 8-8 . 3 ( 2H, m) 

( 2 ) N-Methyl-N-methyloxy-2-benzyloxycarbonylamino-5- 
25 isobutyloxybenzamide (1.0 g) was dissolved in a mixture 

of ethyl acetate (10 ml) and methanol (10 ml). To the 
solution was added 10% palladium-carbon ( 0 . 2 g) . The 
mixture was stirred for two hours at room temperature 
under hydrogen atmosphere. The reaction mixture was 
30 subjected to filtration. From the filtrate, the 
solvent was distilled off to leave N-methyl-N- 

methyloxy-2-amino-5-isobutyloxybenzamide as a yellow 
oily product (0.6 g) . 

NMR(CDC1 3 ) 6: 1 . 03 ( 6H, d, J=6 . 8Hz ) , 2.05(lH,m), 
35 3.35(3H,s), 3 . 6 14 ( 3H, s ) , 3 . 64 ( 2H,d, J=6 . 6Hz ) , 6.65- 
6.95(3H f m) 
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(3) N-Methyl- N -methyloxy-2-amino-5- 

xsobutyloxybenzamide (0.6 g) and N-tert-butoxycarbonyl 
3-bromobenzylamine (0.76 g) „ ere dissolved in 
tetrahydrofuran (18 ,1). The solution was cooled ^ _ 
78 C, to whxch was added dropwise, while stirring, 9 ml 

oir 2r n0iC S ° 1Uti ° n °' «L/L, 
over 20 minutes. To the reaction mixture were added 

water (50 ml) and ethyl acetate (50 ml). The organic 

layer was washed with water and dried over anhydrous 

sodium sulfate. The solvent was distilled off. The 

chro^L" 5 r rif±ed ^ meanS ° f 3 Sil±Ca 9S1 COl -n 
chromatography to give 2-amino-3 ' -tert- 

butoxycarbonylaminomethyl-5-isobutyloxy-ben 2 ophenone as 
a yellow oily product (0.38 g) 

NMR(CDC1 3 ) 6: 0 . 95 ( 6H, d, J=6 . 6Hz ) , 1.455(9H,s), 

r^M^r 3 ' 56(2H ' d ' J = 6 - 6 ^)^ 4.41(2H,d,J=6.2Hz), 
«.90(1H,») # 5.70(2H,m), 6 . 65-7 . 6 ( 7 H/ m) 

(4) in methanol (12 ml) was dissolved 2-amino-3 '-tert- 

butoxycarbonylaminomethyl-5-isobutyloxy-benzophenone 
(0.38 g). To the solution was added, while stirring at 
room temperature, sodium borohydride (50 mg) . The 

^r^forrTr 5 COnCent " ted ' to -"eh was added 
HT 1 Y SXtraction wit * ethyl acetate (50 

-1). The organic layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off to leave 2-amino-«-(3-tert- 
butoxycarbonylaminomethylphenyl , -5-isobutyloxy-benzyl 
alcohol as a yellow oily product (0.36 g) . 
NMR(CDC1 3 , 6: 1 • 02 ( 6H,d, J=6 . 6Hz ) , 1.449(9H,s), 
2 - 05 (^m), 3.64(2H,d,J=6.6Hz), 4 . 31( 2H,d, J=5 . 6Hz, , 
4.85(lH,m), 6.797(lH,s), 6 . 6-7 . 5 (7H,m) 
(5) in methanol (12 ml) were dissolved 2-amino-«-(3- 
tert-butoxycarbonylaminomethylphenyl ) -5- 
isobutyloxybenzyl alcohol (0.36 g), 4-benzyloxy- 
benzaldehyde (0.2 g) and acetic acid (0.05 g) . To the 
solution was added cyano sodium borohydride (0.065 g) 
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The mixture was stirred for 20 minutes at 60 °C. To the 
reaction mixture was added water (6 ml), which was 
subjected to extraction with ethyl acetate (60 ml). 
The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off to leave 2-(4-benzyloxybenzylamino)-a-(3-tert- 
butoxycarbonylaminomethylphenyl ) -5-isobutyloxybenzyl 
alcohol as a yellow oily product (0-45 g) . 
NMR(CDC1 3 ) S: 0 . 99 ( 6H, d , J=6 . 8Hz ) , 1.443(9H /S ), 
2.05(lH,m), 3.63(2H,d,J=6.4Hz), 4.11(2H,s), 4.28(2H,m), 
5.094(2H,s), 5.815(lH,s), 6 . 6-7 . 5 ( 16H,m) 
(6) In ethyl acetate (20 ml) was dissolved 2-(4- 
benzyloxybenzyl ) -a- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -5-isobutyloxy-benzyl 
alcohol (0.45 g) . To the solution was added IN sodium 
hydroxide (3 ml). To the mixture was added, while 
stirring at room temperature, monoethyl fumarate 
chloride (0.13 g) . The organic layer was separated and 
washed with water, which was dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol. To the solution was 
added potassium carbonate (0.3 g) . The mixture was 
stirred for two hours at 60°C. The solvent was 
distilled off. To the residue were added ethyl acetate 
(50 ml) and water (60 ml) . The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5- trans- 1- ( 4 -benzyloxybenzyl ) - 
5- ( 3-tert-butoxycarbonylaminomethylphenyl ) -7- 
isobutyloxy-2-oxo-l , 2,3, 5-tetrahydro-4 , 1-benzoxazepine- 
3-acetic acid ethyl ester as a colorless oily product 
(0.2 g) and 3,5-cis compound (60 mg) . 

NMR(CDC1 3 ) 6: 0 . 93 ( 6H, d, J=6 . 6Hz ) , 1 . 27 ( 3H, t , J=7Hz ) , 
1.95(lH,m), 2.75(lH,dd,J=5.2,16.6Hz), 3.10(lH,dd, 
J=8, 16.6Hz), 3.53(2H,dd, J=2,6.7Hz) , 4 . 13 ( 2H,q, J=7Hz ) , 



WO 98/47882 



114 



PCT/JP98/01797 



4.2-4.5(3H, m)/ 4.73(lH,d,J-14.4H«), 5.043(2H,s), 
5.319(1H, S ), 5.40(lH f d ( J-l4.4H«) f 6 . 02 ( lH,d, J=2 . 8Hz) , 
6.8-7.5(15H,m) ' 

(7) in a mixture of tetrahydrofuran (5 ml) and 
methanol (10 ml) was dissolved 3,5-trans-l-(4- 
benzyloxybenzyl ) -5 - ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -7-isobutyloxy-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.4 g). To the solution was added 3 ml of 
IN sodium hydroxide, which was stirred for 40 minutes 
at 60 C. The reaction mixture was concentrated, to 
which was added water (20 ml), followed by 
neutralization with 5% potassium hydrogensulf ate . The 
resultant was subjected to extraction with ethyl 
acetate (50 ml) . The organic layer was washed with 
water and, then, dried over anhydrous sodium sulfate 
The solvent was distilled off. The residue was 
dissolved in N,N-dimethylformamide (6 ml), to which was 
added 2-fluorobenzylamine (73 mg) . To the mixture were 
added, while stirring at 0°C, cyano diethyl phosphate 
(95 mg) and triethylamine (0.1 ml). The reaction 
mixture was stirred for 30 minutes at room temperature 
to which was then added ice-water, followed by 
extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3,5-trans-N-(2-f luorobenzyl) -1- 
( 4-benzyloxybenzyl ) -5- ( 3 -tert- 

butoxycarbonylaminomethylphenyl). 7 -isobutyloxy-2-oxo- 

l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide as a 
colorless oily product (0.21 g) . 

NMR(CDC1 3) 5: 0 . 94 ( 6H,d, J=6 . 6Hz )', 1.432(9H,s), 1 95 
dH,m), 2.70(lH,dd,J= 5 .9,15.8Hz), 2 . 93 ( lH,dd, J=7 . 2 , 
15.8Hz), 3. 53(2H,dd / J=2. 2,6.4Hz), 4 . 25 ( 2H, d, J= 5 . 9Hz ) , 
4.3-4.6(3H,m), 4 . 67( lH,d, J=14 .3Hz) , 4.83(l H ,m), 5.04 
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(2H,s), 5.29(lH,s), 5.41(lH,d,J=14.3Hz) , 6.00(lH,d, 
J=2.8Hz), 6.37(lH,m), 6 . 8-7 . 5 ( 19H,m) 

(8) in a mixture of ethyl acetate (6 ml) and methanol 
(10 ml) was dissolved 3,5-trans-N-(2-fluorobenzyl)-l- 
(4-benzyloxybenzyl)-5-( 3-tert- 

butoxycarbonylaminomethylphenyl)-7-isobutyloxy-2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.21 
g) . To the solution was added 10% palladium-carbon 
(0.06 g). The mixture was stirred for 3 hours under 
hydrogen gas atmosphere. The reaction mixture was 
subjected to filtration. From the filtrate, the 
solvent was distilled off. To the residue was added 
water, which was subjected to extraction with ethyl 
acetate (50 ml). The organic layer was washed with 
15 water and dried over anhydrous sodium sulfate. The 
solvent was distilled off to leave 3,5-trans-N-(2- 
f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -7- 
isobutyloxy-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1-benzoxazepine- 
3-acetamide as a colorless oily product (0.16 g) . 
NMR(CDC1 3 ) 6: 0 . 95 ( 6H, d, J=6 . 6Hz ) , 1.45(9H,S), 2.0(1H, 
m), 2.67(lH,dd,J=6.2,16Hz), 2 . 86 ( lH,dd, J=7 . 2 , 16Hz ) , 
3.56(lH,dd,J=3.8,6.4Hz) , 4 . 0-4 . 7 ( 6H,m) , 4.87(lH,s), 
5.02(lH,m), 5.7-7.5(14H,m) 

25 

. Example 38 

3 , 5-Trans-5- ( 3-tert-butoxycarbonylaminomethylphenyl ) -7- 
chloro-3- [ 3- ( 2-f luorobenzyl ) ureido] methyl- 1-neopentyl- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepin-2-one 

30 Employing 2-f luorobenzylamine in place of 9- 

fluorenyl methanol in Example 35, a colorless amorphous 
solid product (0.26 g) was produced by substantially 
the same procedure as in Example 37. 
NMR(CDC1 3 ) 6: 0.91(9H,s), 1 . 40 ( 9H, s ) , 3 . 32 ( lH,d, 

35 J=13.6Hz), 3.45-3.65(lH,m), 3 . 7 1-3 . 85 ( lH,m) , 3.96(lH,t, 
J=6.1Hz), 4.10-4.22(lH,m), 4 . 30-4 . 51 ( 4H,m) , 4.95-5.05 
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J-2'oh\' 5 ' 3 Q 5 - 5 - 45 < 1 »' br >' 5.98(1H..>. 6.55(lH,d, 
J-2.0HZ), 6.95-7.48(llH,m) 

Example 39 

m'hT^T ' 2 " f luorobe -yl ) "5- < 3-a*,in=„,ethyl P henvl , 
tetr.hvdro-4 • l-benzox,ze pi „e-3-acet Mli de.h y drochlo r lde 

y wxy ^ oxo-l,2,3,5-tetrahydro-2-oxo-4,l- 

The mlx ture was stirred for two hours. The 
soivent was distilled off to leave the above-titled 
compound as a colorless amorphous solid product (0 1! 

NMR(CDC1 3) 6: 0 . 93(6H,d, « . 6Hz , , ll95(1Hf>)( 2<g _ 

' ;; , ' 3 '!t 6(2M) ' 3.80 ( 2H,br,, 4 . 0-4 . 65 <6H,m, , 
6.39(lH,br), 6.5-7.4(14H,m) 
Example 40 

3 , 5-Trans-5- ( 3-aminomethylphenyl ) -7-chloro-3- r 3- r 2- 
f luorobenzyl ) ureido Jmethyl-l -neopentyl- 1 ,2,3,5- 
tetrahydro-4 , l-benzoxazepin-2-one.monohydrochloride 

Employing the compound produced in Example 38 
(0-20 g), a colorless amorphous solid product (0.15 a) 
was produced by substantially h q 15 9) 

Example 36. st ^ tl ally the same procedure as in 

Th TTL 6 " °- 94(9H ' S) ' 3.56 ( lH,d /J = 1 3.8H Z) , 3.57 

2h' s ; 4 3 ' 95(lH ' t ' J = 6 -0H 2)/ 4.1 8( 2H,s), 4.32 
( H s) 4 47(l„,d /J=1 3 .8Hz), 6.05<1H, S) , 6.51 ( lH,d, 
J-2.4HZ), 7.00-7.64(10H,m) 

Example 41 
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3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3- • 

ben2ylaminomethylphenyl)-7-chloro-l-neopentyl-2-.oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

(1) A solution of N-methyl-N-methyloxy-2-amino-5- 
chlorobenzamide (2 g) and 2-( 3-bromophenyl ) -1, 3- 
dioxolane (2.1 g) in tetrahydrof uran (65 ml) was cooled 
to -7 8°C. To the solution was added dropwise gradually 
a hexane solution of n-butyl lithium (1.6 mol/L)(11.6 
ml). To the mixture were added water (300 ml) and 
acetic acid ethyl ester (50 ml). The organic layer was 
washed with water and dried over anhydrous Na 2 SO A , then 
the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give 2- [ 3- ( 2-amino-5-chlorobenzoyl ) phenyl-1 , 3- 
dioxolane (1.6 g) as a colorless oily compound. 
NMR(CDC1 3 ) 6: 4. 00-4. 18(4H,m), 6.08(2H,br), 6.69(lH,d, 
J=8.8Hz), 7.21-7.76(6H,m) 

(2) The compound produced by repeating the reaction 
step of (1) several times (15.8 g) was dissolved in 
methanol (100 ml). To the solution was added sodium 
borohydride (2.5 g) . The mixture was stirred for 30 
minutes at 0°C, to which was added acetic acid ethyl 
ester (200 ml). The mixture was washed with water and 
dried over anhydrous Na 2 SO A . The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the object 2~[ 3-( 2- 
amino-5-chloro-a-hydroxybenzyl ) phenyl ] -1 , 3-dioxolane 
(0.95 g) as a colorless oily product. 

(3) To a methanol (10 ml) solution of the compound 
produced in (2) (0.6 g) were added pivalic aldehyde 
(190 mg) and acetic acid (150 mg) . The mixture was 
stirred for 10 minutes at room temperature. To the 
reaction mixture was added cyano sodium borohydride 
(150 mg) . The mixture was stirred for 30 minutes at 
60°C / to which was added acetic acid ethyl ester (50 
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ml). The mixture was washed with water and dried over 
anhydrous Na 2 SO«. The solvent was then distilled off, 
and the residue was purified by means of a silica gel 
column chromatography to give the object 2- [3- (5- 
5 chlor °-«-hydroxy-2-neopentylaminoben Z ylphenyl]-l 3- 
dioxolane (0.86 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 0.82<9H,s>, 2 . 73 ( 2H, s ) , 3 . 97-4 . 15 ( 4H,m) , 
5.76(lH,s), 5.78(lH,s), 6 . 55( lH,d, J=9 . 8Hz) , 7.04 (lH,d 
J=2.6Hz), 7.14(lH,dd,J=2,6,8.4Hz), 7 . 35-7 . 53 ( 4H,m) 
(4) To an acetic acid ethyl ester (10 ml) solution of 
the compound (0.86 g) produced in (3) were added sodium 
hydrogencarbonate (0.29 g) and fumaric chloride 
monoethyl ester (370 mg) . The mixture was stirred for 
10 minutes at room temperature. To the reaction 
15 mixture was added acetic acid ethyl ester (30 ml). The 
organic layer was washed with water and dried over 
anhydrous Na 2 S0 4 . The solvent was distilled of f/ and 
the residue was dissolved in ethanol (10 ml). To the 
solution was added potassium carbonate (270 mg) . The 
mixture was stirred overnight at room temperature, 
insolubles were filtered off, and the solvent was 
distilled off . The residue was recrystallized from 
acetic acid ethyl ester-n-hexane to give 3,5-trans-7- 

chloro-5-[3-(l / 3-dioxolan-2-yl)phenyl]-l-neopentyl-2- 
oxo-l f 2 / 3,5-tetrahydro-4 / l-benzoxazepine-3-acetic acid 
ethyl ester (0.62 g) as colorless crystals, m.p.162- 
164°C. 

(5) To an ethanol (20 ml) solution of the compound (2 
9) produced by repeating the procedure of (4) was added 
a IN aqueous solution of sodium hydroxide (4 ml) . The 
mixture was stirred for 3 hours at 60*C. The reaction 
mixture was neutralized, to which was added acetic acid 
ethyl ester (100 ml). The mixture was washed with 
water and dried over anhydrous MgSO,. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans-7- 
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chloro-5- [ 3- ( 1 , 3-dioxolan-l-yl ) phenyl ] -l-neopentyl-2- 
oxo-1,2, 3, 5-tetrahydro-4,l-benzoxazepine-3-acetic acid 
(1,7 g) as a colorless amorphous solid product, 
NMR(CDC1 3 ) 6: 0.93(9H,s), 2 . 83 ( lH f dd, J=5 - 2 , 16 . 4Hz ) , 
5 3.09(lH,dd, J=7 . 6 , 16 . 4Hz) , 3 . 38( lH,d, J=14 . 4Hz) ,' 4.00- 
4.19(4H,m), 4. 35 ( lH,dd, J=5 . 2,7,6Hz), 4 . 50( lH,d, J=14 . 4 
Hz), 5.86(lH,s), 6.03(lH,s), 6 . 6 1 ( lH f d, J=2 . 0Hz ) , 7.17- 
7.53(6H,m) 

(6) To a dimethyl formamide (20 ml) solution of the 
10 compound produced in (5) (1.7 g) and 2- 

f luorobenzylamine (0.52 f) were added cyano diethyl 
phosphate (0.73 g) and triethylamine (0.5 g) . The 
mixture was stirred for 30 minutes at room temperature. 
To the reaction mixture was added acetic acid ethyl 
15 ester (100 ml). The mixture was washed with water and 
dried over anhydrous Na^O*. The solvent was distilled 
off f and the residue was purified by means of a silica 
gel column chromatography to give 3 , 5-trans-N- ( 2- 
f luorobenzyl ) -7-chloro-5- [ 3- ( 1 , 3-dioxolan-2-yl ) phenyl ] - 
l-neopentyl-2-oxo-l ,2,3, 5-tetrahydro-4 , 1-benzoxazepine- 
3-acetamide (2.0 g) . 

NMR(CDC1 3 ) 6: 0.92(9H,s), 2 . 69 ( 1H, d, J-6 . 2 , 14 . 8Hz ) , 
2.88(lH,dd,J=7.0, 14.8Hz), 3 . 35 ( 1H, d, J=14 . 0Hz ) , 4.00- 
4.18(4H,m), 4.38-4.50(4H,m) , 5.83(lH,s), 6.11(lH,s), 
25 6.30(lH,br), 6 . 58 ( lH,d, J-2 . 2Hz ) , 6 . 98-7 . 55 ( 10H,m) 

(7) To an acetone (8 ml) solution of the compound 
produced in (6) (2.0 g) were added p-toluenesulf onic 
acid/monhydrate (0.2 g) and water (1 ml). The mixture 
was stirred for 4 hours at room temperature, to w;hich 

30 was added acetic acid ethyl ester (50 ml). The mixture 
was washed with water. Then, the organic layer was 
dried over anhydrous Na 2 SO ii . The solvent was distilled 
off to leave 3, 5-trans-N- ( 2-f luorobenzyl )-7-chloro-5- 
( 3-f ormylphenyl-l-neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro- 

35 4,l-benzoxazepine-3-acetamide (1.76 g) as a colorless 
amorphous solid product. 
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NHKCDC1,, 6I ..„„.,.,, 1.71 (1 H.*,. J -,.«. 14 . IB . ) , 
2.90 lH,dd,J»7. S .x«.« fc) . 3.37<lH,d, J -l 4 . 4.37- 
«•"««».-). 6.08,1H,S,, 6. 2 4-6.30,lH,br,, , . ( 1H " 
J-2.0H*), 6.98-7.96<10H,m), 10.04<l„,s, 
(8) To a methanol (1 nl) solution of 

LdTt 1 " <7) (0 - 1 91 " ere added ^'-i ( « .„ 

1» -«ts S ,t tM , taipemra . To the reaction 
mature was added cyano sodium borohydride ,14 mg, 
The mature was stirred for one hour at roe™ ' 

bre p :"a t = u t r r;„ to " hich uas added -*~ <» 

The extract solution was washed with water and dried 
over anhydrous Na 2 SO ( . The solvent was, then 

siuTeel 0 "; rSSidUe * — - of a 

srlxca gel column chromatography to give a odorless 

oxly compound. This compound was dissolved in a 4N 

(0.2 ml, . The solvent was distilled off to leave a 
colorless amorphous solid product (83 mg, 
■»<»«.>... 0.92 (3 H,„, 2. 6 9 (1 „,dd, J -5 8.14.8H,,, 

.89 ( l„,dd, J -,. 4 , 14 . 8H2) , 3.35,l„.d, J -13. 6 Hs,, 3.73- 
3.83 H,m,, 4.3 9 -4.51 ( 4H,m,, 6.00 ( l„,s,, e.2S- 
«.36(lH,br,, S.SadH.d.J-J.ffl.), 6.97-7.39<15H,m, 

Employing 3,5-tra„s-K- ( 2-f luoroben.yl) -7-chloro-5- 
3 -^Pnenyl,-l-„ eopentyl . 2 . OM . li2i3i5 _ tetr * 

reac'tTo' tH" 1 " 6 " 3 "' 0 "^- -*»"<•" 
reaction wrth various amines was conducted in 

substantially the same procedure as in Example 41-,., 
follows COBPOU " dS °. f EXa " PlM •>—» - 

Example 42 

3 , 5-Trans-N- ( 2-f luorobensyl ) -7-chloro- l-neopentyl-2- 
oxo-5- [ 3- (piperidin-l- y i , methylphenyl ] -1 , 2 , 3 , 5. 



WO 98/47882 



121 



PCT/JP98/01797 



tetrahydro-4 , lr-benzoxazepine-3- 

acetamide.monohydrochloride (non-crystalline solid) 
NMR(CDC1 3 ) S: 0.92<9H,s), 1 . 40-1 . 63 ( 6H,m) , 2.35-2.45 
(4H,m), 2.70(lH,dd,J=5.8,14.2Hz) , 2 . 89 ( lH,dd, J=7 . 0 , 
14.2Hz), 3.35(lH,d,J=13.6Hz) , 3.51(2H,s), 4.39-4.51 
(4H,m), 5.99(lH,s), 6 . 30-6 . 40 ( lH,br ) , 6.60(lH,d, 
J=2.0Hz), 6.95-7.39(10H,m) 

Example 43 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-5- ( 3- 
methylaminomethylphenyl ) -l-neopentyl-2-oxo-l ,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 

acetamide.monohydrochloride (non-crystalline solid) 
NMR(CDC1 3 ) 6: 0.92(9H,s), 2.47(3H,s), 2 . 70 ( lH,dd, J=5 . 4 , 
13.8Hz), 2. 88(lH,dd,J=7. 4,13.8Hz), 3 . 35 ( lH,d, J=14 . 4Hz ) , 
3.77(2H,s), 4.39-4.51(4H,m), 5.99(lH,s), 6.30-6.40 
(lH,br), 6.58(lH,d,J=2.2Hz) , 6 . 98-7 . 39 ( 10H,m) 

Example 44 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-5- ( 3- 
dimethylaminomethylphenyl) -l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

NMR(CDC1 3 ) S: 0.92(9H,s), 2.25(6H,s), 2 . 70 ( lH,dd , J=6 . 0 , 
14.4Hz), 2.89(lH,dd,J=7.4,14.4Hz), 3 . 35 ( 1H, d, J=13 . 8Hz ) , 
3.46(2H,s), 4.38-4.50(4H,m) , 6.00(lH,s), 6.30- 
6.40(lH,br) , 6.58(lH,d,J=1.8Hz) , 7 . 02-7 . 42 ( 10H,m) 

By substantially the same procedure as in Example 
1, compounds in Table 1 to 4 were produced. 
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46 



47 



oily 
product 



48 




49 



50 



3.65C H.O). 4. 1-4. 6(61 b). 4.9(11*), 5. 73(1H s) 
6. 45(11 b), 6. 565(11 d.J=2.2Hz). 6.9-7.5C15H n ) 

r CC f J" 8 ~ L 9(11H - n) ' L 445 < 9fl > s ). 1- 68C1M dd 
J 8 ; fi 6 Z) ; *fg* 16Hz). 3.43 add 

6. 498(11 d. M. 4Hz). 7. 01-7. 56(151 .) 

2 wf^jJ-ff 91 ^ 2 - 69(11 dd.J=6. 14Hz). 

fS^*?" 1 15 - 6HZ)> 4 < 2H ' d 'J=5.8Hz) 
4. 35-4. 6(3H. b), 4. 77(1H. J= , M 6Hz) 

6. 33(11 b), 6.49(lH.d.J=2Hz). 6.9-7.5( ,b). 
CCDC1,) d : i. 433C9H. s). 2. 72(1* dd. J= ' l 5Hz ) 

JSJ 6 ? 1 ^ 4 - 77 " H ' »J=. 14.6Hz). 

! L i^; 5 - 34a,U) - 5 - 4 2cm .j=4. 6Hz). 

6. 36(11 b). 6.50(lH.d.J=2Hz). 6. 9-7. 4Q9H. n). 

S^fJ s )- 2.72(lH.dd.J =5 .8. 16Hz). 
2.95QH.dd.J=9. 15.5Hz). 3.73(3H.s), 4 2-4 6«H ^ 
4. 85(11 d, J-M. 8Hz). 4. 96CUL b) 5 3 1H. d * 

6. 55(1H. b). 6. 85-7. 4(141 a). 

S^V 0 ; 8 ' 1 ' 0 ^^' 1-2-1- 7(51 B ). 
J. 44(91 s). 2.68(lH.dd.J=6. 17.5Hz). 2.91(lHdd 
J=7. 6Hz). 3.43(lH.dd.M5. 4.5Hz). 4. 2-4 6 
(61 b). 4. 85(11 a). 5. 80(11 s). 6. 29(1H b)* 
6. 576(11 d. J-2. 4Hz). 6. 9-7. 5(101 a) 



Oily 

product 



@-0-^-CH 2 - Product 



product 



CH 3 0^ 



51 

(CH s CH,) lC HCH,- p^J uct 
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Table 2 




NHBoc 



*''N;onh 




Compound No. R 



forms 



NMR (solvents) 



52 



53 



54 



55 



56 



57 



CH,(CH 2 ) 4 - 



CoTo 



CH 2 - 



<§Hg^(CH 2 ) 2 - 



CH 2 - 




H 2 - 



58 



59 



@-CH 2 0-@-<:H 2 - 
°>N-^-€H 2 - 

or 



CH S 



oily (CDCls) 6 : 0. 897C3H. t, J=6. 8Hz). 1. 2-1. 9(6H. b). 
product 1.44(9H.s), 2.69(lH.dd.J=6. 16Hz), 2.91(lH.dd. 

J=7.2, 15Hz), 3.6(1H.b). 4. 2-4. 6(6H. a), 4.9(lH.in). 

5.73(lH.s). 6.41(1H.b), 6. 57(1H. d, J=2. 4Hz), 

6. 9-7. 5Q0H. b). 

oily (CDCls) 6 : 1. 45C9H, s), 2. 73C1H, dd, J=5. 8. 16Hz). 
product 2. 95C1H, dd, J=7. 4. 16Hz), 4. 16(2H, d, J=6. 4Hz), 

4. 35-4. 8(4H. m), 5. 03C1H. d, J=14. 8Hz). 5. 39(1H. s). 

5. 59C1H, d, J=14. 6Hz). 6. 23C1H. ■). 6. 46C1H, s) 
6. 7-7. 9C17H, m). 

oily" (CDCls) S : 1. 43(9H. s). 2. 67(1H. dd. J=6, 15. 8Hz). 
product 2.90(lH;dd.J=7.6. 16Hz), 3.05(2H.b), 3. 8-4. 2(3H. m) 
4.35-4.85(5H.m). 5.27(lH.s). 6.37(lH.m), 6.49(lH.d. 
J=2.2Hz). 6. 9-7. 6Q9H. m). 

oily i (CDC1,) S : 1. 45(9H. s), 2. 69(1H. dd. J=6. 16Hz). 2. 93 
product !(lH.dd.J=7. 4. 15.8Hz). 4. 2-4. 6(5H,b). 4.85(lH.m). 
5.12(lH.d.J=15.2Hz). 5.32(lH.d. J=15.4Hz), 
5.45(lH.s). 6.36(lH.m). 6. 42(1H. d, J=2. 4Hz). 

6. 65(1H. d. J=8. 6Hz). 6. 9-7. 7Q8H. m). 

oily (CDCls) 5 : 1. 46(9H, s). 2. 68QH. dd. J=6. 2. 16Hz). 

product 2. 90(1H. dd. J=7. 15Hz). 4.1(2B.m). 4. 3-4. 6 (3H. a). 
4.67(lH.d.J=14.4Hz), 4. 8(1H, b), 5. 02(1H. s), 
5. 83(1H. d. J=14. 6Hz), 6.35(lH,s), 6. 45-7. 6G4H. b), 
8.6(1B.b). 

oiiy (CDCls) <5 : 1. 44(9H.s). 2. 70(1H. dd. J=5. 8. 15Hz). 
product 2.93(lH.dd.J=7.2. 15Hz). 4. 27(2H.d. J=5. 6Hz). 4.35- 
4.65(3H.b). 4.73(lH.d.J=14.6Hz). 4.85(1H,b). 5 05 
(2H.S). 5.34(lH. s). 5. 40(1H. d. J=14. 8Hz), 6.26(1H.b). 
oily (CDCls) 5 : 1. 44(9H. s). 2. 73QH. dd. J=5. 4. 15.6Hz), 
product 2.98(lH.dd.J=8. 15.8Hz). 4. 3K2H. d. J=6Hz). 4. 48 
(2H. a). 4. 63C1H, dd. J=10. 5. 2Hz). 5. 22(2H. s). 5. 51 
(lH,s). 6.23(1H.b), 6. 56(1H. d. J=2. 4Hz). 
6. 9-7. 6(12H. b). 8.2(2H.b). 

oily (CDC1,)«5 : 1.46(9H.s). 2. 68(1H. dd. J=6. 4. 15. 8Hz). 
product 2 . 92(1H. dd. J=7. 2. 16Hz). 3. 68(3H. s). 4. 0-4. 2(2H b) 
4.3-4.6(3H.b). 4.77(lH.d.J=14.6Hz). 5.09(lH.s). ' 
5.77(lH.d.J=14.8Hz). 6. 39(1H. a). 6. 6-7. 5(15H. b) 
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•Table 3 




r 0 



Compound No. R 

lo" 



forms 




61 



62 



63 



64 



65 



66 



®-CCH,) s - 
<§>~(CH 2 ) 2 - 




H 2 - 



"EESE* 5^13)5:1.8-2.1(2^0,). 2.5-3.0(4H.m). 3 65 
iin..oii d (lH.m). 3.88(2H.brs). 4. 1-4. 5C4H. a). 5. 66QH s) 
6.52(lH.d.J=24Hz), 6. 8-7. 6(15H. m). ^^'^ 

SSSSS^ <* : 0- 8-1. 9C11H. ■). 2. 6-3. 0(2H. m>. 3 4 

u». .oud (lH.m). 3.98(2fl,brs). 4. 05-4.5(4H.n), 5 73QH s ) 
6. 54C1B. d. J-L 4Hz), 6. 8-7. 7(10H. «). ' X 

no„c~£'2 d ^^^ 15. 0Hz). 2.840 

u n .«iid ..| ClH.dd.J=6. 6. 15.0Hz). 3.01-3.09(2H.m). 4.077 

(2H.S). 4.12-4.23(lH,m). 4. 38-4. 45(3H. m) 4 fil-4 «n 
OH. a ), 5.319(lH.s). 6.379aH.d.i: 2 0Hz : 
7.05-7.43a5H.m). 

n£££- de : < CDC 1») * : I- 88C2H. m). 2. 72C1H. dd. J=6 
.did !2.93(lH,dd.J=7.4. 15.8Hz). 3.85(2H.s)' 

4.3-4 6C3H.O). 4.78(lH.d.J=14.6Hz), 5.'31(1H. S ). 

ItTsazlV^ 6 - 58(IB ' m) ' 6 - 51 ^ d ' J =2.2Hz). 



16Hz). 



hydro- 
chloride 
mp 



@k:h 2 - 



CH30 



(CH,CH 2 ) 2 CHCH 2 - 



(CDC1 3 )5 :1.74(2H.in). 2. 72(1H. dd. J=6. 14Hz) 
1<tt9nnr 2-93ClH.dd.J=7.4. 14Hz), 3. 85(2H. brs), 4.3-4 6 

C3H, n), iTOW«A«, 5.36CHU). 5.43 lH.d. 
J-14.6HZ). 6.49(lH.m). 6. 52(1H. d. J=2Hz). 
6. 9-7. 5C19H, 

^:^*j(CDCl s )«5 :2.17(2IU). 2. 73(11 dd. J=5. 8. 16Hz) 
na« .oiid ! 2 95QH. dd. J=7. 2. 15. 8Hz). 3. 74(3H. s). 3. 84 

s^H?' 4 - 3 - 4 - 6(3H ' n )' 4.86(lH.d.J=14.6Hz). 

6. 52(1H. d. J=2. 2Hz). 6. 75-7. 4(14H. n). 

es^,«kw*: 0.8-1. o( 6 h. B ). lH 7( 5 h. B ). i 89 

u„...iid . 2H »), 2.72(lH.dd.J-6. 16Hz). 2.89(iH.dd 
J=7.2. 15.8Hz). 3.43(lH.dd,J=6. 16Hz) 
3. 89(2H.s). 4.3-4.6(4H. ffl ). 5.81(lH.s), 6.39 
ClH.m), 6.60(lH.d,J=»2.4Hz). 6. 9-7. 5(10H. a) 
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Table 4. 




Co mpound No. R forms NMR (solvents) 

67 CH S CCH 2 )<- ^":i" e (CDCls)5 :0.90(3H,t.J=7Hz). 1. 2-2. 0(8H. n). 

im. .oitd . 2. 70C1H. dd. J=7. 16. 2Hz), 2. 89(1H. dd, J=7. 2. 16Hz). 

3.6(lH.m). 3.89(2H.m). 4. 2-4. 6(4H, n). 5. 75C1H. s). 
6.43(lH.m), 8.60(lH.d. J=2.4Hz), 
6.9-7.5(10H.m). 

68 f^^-CH 2 - %££%SL (CDCls) S : L 91 < 2H - brs). 2.73(lH.dd.J=6. 16Hz). 
lyjtyj solid 2.97(lH,dd.J=7.4. 15.8Hz), 3.72(2H,s). 

4.3-4.65(3H.m). 4. 98QH. d. J=14. 8Hz). 5.37(lH.s) 
5.63(lH.d r J=14.8Hz), 6.37(lH,m). 6.47(lH.s). 
6. 7-7. 9Q7H. m). 

69 ^ ^":j- de ; (CDC1 ? )<5 :2.6-3.1C4H.m). 3. 7-4. 0C3H. m). 
\0)-<0)-(CH 2 ) 2 -:"n« «oiid j4. 2-4. 7C4H, m), 5.33(lH.s). 6.46(lH.s). 

W 6.8-7.7(19H.oO. 

70 CH ,_ Stride (CDC1 »> $ : 2. 6-3. 0C2H. a). 3. 87C2H. brs). 
j_I m P 4.3-4.6(3H.m). 5.07C1H. d. J=14.6Hz), 

(QMO) 243-245t 5. 27QH. d. J=14. 8Hz). 5. 43C1B. s). 6. 37C1H. d, 

W J=2.2Hz). 6. 6-7.6C19H. m). 

71 ^_yCH«- ££f 8 j£ de (CDCl,)^ :2.67ClH.dd.J=6.2. 16Hz). 2.89(lH.dd. 
flf\ im. eoiid _ J=7. 2. 16Hz). 3. 64(2H. s), 4. 3-4. 6(3H, n). 
VSf 4.67(lH f d f J=14.6Hz). 5.07C1H.S). 5.83(lH.d. 

H J=14.6Hz). 6.38(lH.m), 6. 6-7. 5C16H, m), 8. 6C1H. m). 

72 n ^:^(CDCU)<5 :2.72(lH,dd.J=6. 15.8Hz). 2.93(lH.dd. 

/r\-cn n-/nS-™ ■ W.2.-mz). 3.83(2H.s). 4.3-4.6<3H.m). 

SL^CH.O-^-CH,- 4 72QH 4 J=14 2Hz) 5 03(2H g) g 35(1H s) 

5. 43C1H. d. J=14. 4Hz), 6. 37QH, m). 6. 50<1H, d, 
J=2.2Hz), 6.8-7.5(19H,m). 



73 — .±££ d * (CDC1 «> s • 2 - 76C1H. dd. J=5. 8. 15. 8Hz). 2. 95UH. dd. 

im. «,iid J=7.4. 16Hz). 4. 40C2H. brs). 4. 4-4. 7(3H. n). 

5.25C2H.S). 5.53(lH.s). 6.23(lH.n). 6. 58(1H. d. 
J=2.2Hz). 6.9-7. 6C12H. m). 8.1(2H.m). 

74 ^^/ Hl - SESEu - "?* 1 -** :2.70(lH.dd.J=5.6. 16Hz). 2.96(lH.dd. 

J= 7- 2. 16Hz). 3. 72C3H. s). 4. 1-4. 25C2H. m), 4 3-4 6 
(3H. n ), 4.80(lH.d.J=14.8Hz). 5.06(lH.s). 5.79(lH.d 

CH S J-15Hz). 6. 36(1H. brs); 6. 6-7. 5(15H. o) 



cxS 
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Example 75 

3 , 5-Trans-N- ( 2-f luorobenzyl , -5- ( 2-tert- 

( 1 » S££TT**°~* ■ 1 " b ™* P-e-3-acetaJde 
LL V tetrahy!lrofu " n (30 ml) solution of N -methyl-N 

»e">yl°*y-2-amino- 5 -chloroben*a„,ide ,4.3 o, and N L I 
b„toxycarbo„ y i. 2 - broinoben la „, l \ 3 « »-»•"- 

to -78-c To ,i„ , ( 9) " as cooled 

a heL r Soluti °» gradually added dropwise 

«)• To the mature were than added water ,100 J, j 

was washed wrth „ ater and dried J« 

The solvent was then distilled off. The residual 
compound was purified by means q£ s K ' " m »» 

chro-atostaphy " « ^Uow solid product lllT 

:ZZ7?* 11L r £r0 " isopropyl ethel L 

crystals were collected by filtration to afford 2- 

amxno^.-tert-butoxycarbonylamincethyl-s- 
chlorobenzophenone fi 3 „, 

product. 9) S 9 Pale yellow crystalline 

(2) To a methanol (5 ml) solution of 2-amino-2 ' -tert 

butoxycarbonylaminomethyl-5-chlorob e n,™ h 

was artrfan ^- cn-Lorobenzophenone (0.5 a) 

was added sodium borohydride f79 m r.^ ' 
stirred fn. , u ^anae (79 mg) . The mixture was 

~^^rrr^ ::l ( ioo 
coL r r\ due was puri,ied by ° f * 

chioT Ch ^ mato «"P"r to dive the object a— Jo-,. 

HMRimri , 7 «lorless oily product. 

dTaT i= *' l - 4 ° (9H ">' 3 '^ "(«,br,, 4.30.1H, 

(3) To a methanol ,5 ml, solution of 2-amino-5 chloro- 
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10 



a- ( 2-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.5 g) were added trimethyl acetaldehyde (132 
mg) and acetic acid (92 mg) . The mixture was stirred 
for 10 minutes at room temperature, to which was added 
sodium cyano borohydride (97 mg) , followed by stirring 
for one hour at room temperature. To the reaction 
mixture was added acetic acid ethyl ester (50 ml). The 
mixture was washed with water and dried over anhydrous 
Na 2 SO A . The solvent was then distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give the object 5-chloro-a- ( 2-tert- 
butoxycarbonylaminomethylphenyl ) -2-neopentylarainobenzyl 
alcohol (0.61 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 0.85(9H,s), 1 . 40 ( 9H, s ) , 1 . 59-1 . 70 ( 1H, br ) , 
15 2.79(2H,s), 4.29(lH,dd,J=6.0,14.8Hz), 4 . 45 ( lH,dd, J=6 . 2 , 
14.8Hz), 4.98-5.09(lH,br) , 6.05(lH,s), 6.59(lH,d, 
J=8.8Hz), 6.97-7.39(6H,m) 

(4) To an acetic acid ethyl ester (6 ml) solution of 
5-chloro-cx- ( 2-tert-butoxycarbonylaminomethylphenyl ) -2- 
neopentylaminobenzyl alcohol (0.61 g) were added water 
(3 ml) and IN aqueous solution of sodium hydroxide (1.5 
ml). To the mixture was added fumaric chloride 
monoethyl ester (236 mg) . The mixture was stirred for 
one hour under ice-cooling, to which was added acetic 
25 acid ethyl ester (30 ml). The organic layer was washed 
with water and dried over anhydrous MgS0 A . The solvent 
was distilled off. The residue was dissolved in 
ethanol ( 10 ml) , to which was added potassium carbonate 
(360 mg) . The mixture was stirred overnight at room 
30 temperature. Insolubles were filtered off. From the 
filtrate, the solvent was distilled off. The residue 
was purified by means of a silica gel column 
chromatography, followed by recrystallization from 
hexane to afford 3, 5-trans-5-( 2-tert- 
35 butoxycarbonylaminomethylphenyl ) -7-chloro-l-neopentyl- 
2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic 
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acid ethyl ester (0.75 g) as a colorless crystalline 
product, m.p.l53-156°C. 

NMR(CDC1 3 ) 6: 0.93<9H,s), 1 . 24 (3H, t , J=7 . 2Hz, , 1.40 
(9H,s), 2.78(lH,dd,J= 6 .2,16.4Hz), 3 . 04 ( lH,dd, J=7 . 4 , 
16 4H 2 ), 3.40(lH,d,J=l3.8Hz), 4.01-4.21(4H,m>, 4.43- 

; 0( f' ra) ' 6 - i4 ^H,s), 6.57(lH,s), 7.34-7.57(6H,m) 
(5, To an ethanol (8 ml) solution of the compound 
produced in (4) (0.75 g) was added a IN aqueous 
solution of sodium hydroxide. The mixture was stirred 
for one hour at 60°C. The reaction mixture was 
neutralized, to which was then added acetic acid ethyl 
ester (50 ml) . The organic layQr ^ ^ ^ 

and dried over anhydrous Na 2 SO,. The solvent was then 
dxstxlled off, and the residue was recrystallized from 
ethyl ether-n-hexane to give a colorless crystalline 
compound (0.23 g) , m.p. 149-152°C. 

(6) To a dimethylformamide (1 ra l) solution of the 
compound produced in (5) (0.1 g) an d 2- 
fluorobenzylamine (26 mg) were added diethyl cyano 
Phosphate (37 mg) and triethylamine (28 mg) . The 
rnxxture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml) 
The mixture was washed with water and dried over 
anhydrous Na 2 so<. The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give a colorless amorphous 
solid product (0.12 g) . 

NMR(CDC1 3 ) 6: 0.92(9H,s), 1.40(9H,s), 2 . 69 ( lH,dd, J=6 . 2 , 

3 90 6H 4 2) ;J; 87(lH ' dd ' J=6 ' 6 ' 14 - 6HZ) ' 3 -3'<lH,d,J=14.0Hz), 
3-90-4 15(2H,m), 4 . 37-4 . 65 ( 5H,m) , 6.11 ( lH,s), 6.28 
(lH,br), 6.54(lH,s), 6 . 98-7 . 50 ( 10H,m) 

Example 76 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 2-aminomethylphenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetamide.monohydrochloride 
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The compound produced in Example 75 (0.12 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (2 ml). The solution was left 
standing for 30 minutes at room temperature. The 
5 solvent was distilled off to give a colorless amorphous 
solid product (80 nig). 

NMR(CDC1 3 ) 6: 0.93(9H,s), 2 . 8 1 ( 2H, d, J=6 . 2Hz ) , 3.60 
(lH,d f J=14.4Hz) , 3.97(lH,d,J=13.6Hz) , 4.13(lH,d, 
J=13.6Hz), 4.41(2H,s), 4 . 52 ( 1H, t , J=6 . 2Hz ) , 6.15(lH,s), 
10 6.47(lH,s),. 6.99-7.68(10H,m) 

Example 77 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 2- 
tert-butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 

15 1, 2,3,5-tetrahydro-4, l-benzoxazepine-3-acetamide 
Employing 2-amino-5-chloro-ct-(2-tert- 
butoxycarbonylaminomethylphenyl) benzyl alcohol produced 
in Example 75-(2), a colorless oily compound was 
produced by substantially the same procedure as in 

20 Example 4. 

NMR(CDC1 3 ) 6: 1.30(9H,s), 2 . 76 ( lH,dd, J=5 . 2, 14 . 8Hz) , 
2. 95(lH,dd,J=7.0, 15.0Hz), 3.55(2H,m) r 4 . 3-4 . 65 ( 3H,m) , 
4.92(lH,d, J=17.0Hz) / 5 . 53( lH r d, J=16 . 8Hz) , 6.3- 
6.5(2H,m),.6.9«7.6(19H,m) 

25 

Example 78 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 2-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide •monohydrochloride 
30 Employing the compound (0.18 g) produced in 

Example 77, a colorless amorphous solid compound was 
produced by substantially the same procedure as in 
, Example 2. 

NMR(CDC1 3 ) 6: 2 . 8-3 . 2 ( 2H r m) , 3 . 9-4 . 6 ( 5H,m) , 4.73(lH ff d) f 
35 5.37(1H /S ), 5.57(lH,d), 6.38(lH,d), 6.47(lH,d), 6.8- 
7.8(19H f m) 
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Example 79 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert 
^to^c.rb ony; l aminophenyl) . 7 . chloro . 1 _ neope 

1,2,3 S-tetr a hydro-4 , l-benzox.zepine-s-acetamide 

■LtL, tet ! ahydr0fUra " < 3 ° 1) -lution of »-methyl-„- 
-thyloxy a-.mino-5-chlorobenzemide ,4.3 g, and J tert . 
b«toxyc.rb 0 nyl-3- b romoanili„e ,3.79 g, was cooled to " 
" C. To the solution was gradually added dropwise a 
hexana solution o £ „- b „t yl Uthium ,1.6 m ol/L) *, "J , 

i°id ; t rr ure were added - atar ,io ° — -; ti c 

a=,d ethyl ester (300 ml,. The organic , „ as 
"ashed with water and dried over anhydrous „,S0«. The 

ZrlT.T then diS " lled °"' «* the residue was 
purrfred by means of a silica gel column chromatography 
to grve 2-anano-3.-tert-butoxycarbonylamino.5- 
chlorobenzophenone ,0.7 g, as a yellow oily product, 
buto 8 ™ ethan01 < 5 - 1 ) s °l«io„ of 2-amino-3--tert- 
*"toxycarbonylamino-5-chlorobenzophenone ,0.4 g, was 
added sodium borohydride ,66 mg, . T he mixture is 

added T h ° Ur at """" te »^«ture, to which was 
added acetrc acid ethyl ester (10 0 ml,. The mlxture 
was „ a ned „ ith „ ater Md driea _ r anhydro(js 

purJLTbv ""J di5tiUed °"' and — 

to a ^ H „ 3 S±UCa 981 COl ™ n chromatography 

to afford the object 2-ami„o-5-chloro-o-( 3-tert- 

butoxycarbonylaminophenyl, benzyl a lcohol ,0.4 g, as a 
colorless oily product. ' 

TOCl , s , 1.50,9H.s,, 3.91-3.99,2„.br,, 5.74 ( lH,s,, 
•52,l„,br,, 6.58,l„,d, J -8.8Hz,, 7 . 00-7 . 40, 6H,m, 

1 3 lit rr ano1 <4 mi) soiutio - ° £ 

° (3-tert-butoxyc,rbonylami„ophenyl, benzyl alcohol 

aceti "T added trimet ^ 1 -"aldehyde ,109 mg, and 
acetic ,c ld <76 mg, . The mixture was stirred for l0 
minutes at room temperature, to which was added sodium 
cyano borohydride ,79 mg, . Th e mixture was stirred Tor 
one hour at room temperature, to which was added acetic 
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acid ethyl ester (50 ml). The mixture was washed with 
water and dried over anhydrous MgS0 A . The solvent was 
then distilled off, and the residue was purified by 
means of a silica gel column chromatography to give the 
ob j ect 5-chloro-a- ( 3-tert-butoxycarbonylaminophenyl ) -2- 
neopentylaminobenzyl alcohol (0.43 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 0.84(9H,s), 1. 50 ( 9H, s ) , 2 . 74 ( 2H, s ) , 
4.11(lH,br), 5.74(lH,s), 6.47(lH;br), 6.55(lH,d, 
J=8.8Hz), 7.04-7.36(6H,m) 

(4) To an acetic acid ethyl ester (5 ml) solution of 
5-chloro-a- ( 3-tert-butoxycarbonylaminophenyl ) -2- 
neopentylaminobenzyl alcohol (0.48 g) were added water 
(2 ml) and a IN aqueous solution of sodium hydroxide 
(1.5 ml). To the mixture was added monoethyl ester of 
fumaric chloride (195 mg), which was stirred for 10 
minutes under ice-cooling. To the reaction mixture was 
added acetic acid ethyl ester (100 ml). The organic 
layer was washed with water and dried over anhydrous 
Na 2 SO«. The solvent was then distilled off, and the 
residue was dissolved in ethanol (10 ml). To the 
solution was added potassium carbonate (200 mg) . The 
mixture was stirred overnight at room temperature. 
Insolubles were filtered off, and the solvent was 
distilled off. The residue was purified by means of a 
silica gel column chromatography to give 3,5-trans-5- 
( 3-tert-butoxycarbonylarainophenyl ) -7-chloro-l- 
neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetic acid ethyl ester (0-55 g) as an amorphous solid 
product, 

NMR(CDC1 3 ) 6: 0.92(9H,s), 1 . 24 ( 3H , t , J=7 . 0Hz ) , 

1. 52(911,8), 2.76(lH,dd,J=5.6,16.6Hz), 3.05(lH,dd, 

J=7 .8, 16.6Hz) , 3.36(lH,d,J=14.0Hz) , 4. 12(2H,dq, 

J=1.0, 7.0Hz) , 4.38(lH,dd,J=5.6,7.8Hz), 4.50(lH,d, 

J=14.0Hz), 5.97(lH,s), 6.55(lH,s), 6 . 65 ( 1H, d, J=l . 8Hz ) , 

6.14-7.60(6H,m) 
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(5) To an ethanol (5 ml) solution of the compound 
produced in (4) (0.55 g) was added a IN aqueous 
solution of sodium hydroxide (1.2 ml). The mixture was 
stirred for one hour at 60°C, which was neutralized, 
followed by addition of acetic acid ethyl ester (50 
nil). The organic layer was washed with water and dried 
over anhydrous H a 2 S0«. The solvent was then distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give a colorless amorphous 
solxd product (0.53 g). 

NMR(CDC1 3 ) S: 0.92(9H,s), 1.52(9H,s), 2 . 86 ( 1H, dd, J=6 . 2 

! 6 ;sn!'H, 3, ° 4(1H ' dd ' J=7 - 2 ' 1MH2) ' 3.36(lH,d,J=14.0H 2 ) 
4.35(lH,dd,J=6.2,7.2H Z ), 4 . 50 ( lH,d, J=14 . 0Hz ) , 5.99 

(1H, S ) 6 65(lH,d,J=l.8H Z ), 6 . 75-6 . 80 ( lH,br) , 6.93(1H, 
d,J=7.8Hz), 7.27-7.60(5H,m) 

(6) To a dimethylformamide (1 ml) solution of the 
compound produced in (5) (0.1 g) and 2- 
fluorobenzylamine (27 mg) were added diethyl cyano 
phosphate (35 mg) and triethylamine (29 mg). The 
xnxxture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml) 
The mixture was washed with water and dried over 
anhydrous Na 2 SO,. The solvent was then distilled off 
and the residue was purified by means of a silica gel 
column chromatography to give 3,5-trans-N-(2- 
f luorobenzyl ) -5- ( 3-tert-butoxycarbonylaminophenyl ) -7- 
chloro-l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.12 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 , 6: 0.91(9H,s)', 1.51(9H,s), 2 . 70 ( 1H, dd, J=6 . 4 
14:6Hz) 2.86(lH, dd/J = 6 . 8/14 . 6Hz)/ 3 . 35( lH,d, J-14 . 0Hz/, 
4.37-4.55(4H,m), 5 . 96 ( 1H, s ) , 6 . 31-6 . 39 ( lH,br ) , 6.53- 
6.57(lH,br), 6.63(lH,d,J=2.4Hz), 6 . 88-7 . 6 1 ( 10H,m) 

Example 80 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminophenyl ) - 7 - 
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chloro- l-neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide»raonohydrochloride 

The compound produced in Example 79 (0.12 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (2 ml). The solution was left 
standing for 30 minutes at room temperature . The 
solvent was distilled off to leave a colorless 
amorphous solid product (0.09 g) , 

NMR(CDC1 3 ) 6: 0.94(9H,s), 2 . 74 ( lH,d, J=4 . 6 , 15Hz) , 
2.85(lH / dd / J=4.2,15.4Hz) , 3 . 58 ( 1H, d, J=14 . 2Hz ) , 4.41- 
4.94(3H,m), 6.07(1H,b), 6 . 46 ( lH,d, J=2 . 4Hz ) , 7.05- 
7.68(10H,m) 

Example 81 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-tert- 

butoxycarbonylaminomethylphenyl) -7-chloro-l-neopentyl- 
2-oxo-l ,2,3, 5-tetrahydro-4 , l-berizoxazepine-3-acetamide 

(1) A tetrahydrofuran (30 ml) solution of N-methyl-N- 
methyloxy-2-amino-5-chlorobenzamide (3.21 g) and N- 
tert-butoxycarbonyl-4-bromobenzylamine (2.86 g) was 
cooled to -78°C. To the solution was gradually added 
dropwise a hexane solution of n-butyl lithium (1.6 
mol/L) (31 ml). To the mixture were then added water 

(100 ml) and acetic acid ethyl ester (100 ml). The 
organic layer was washed with water and dried over 
anhydrous MgSO*. The solvent was then distilled off, 
and the residue was purified by means of a silica gel 
column chromatography, followed by crystallization. 
The crystals were collected to give 2-amino-4 '-tert- 
butoxycarbonylaminomethyl-5-chlorobenzophenone (0.9 g) 
as a pale yellow crystalline product. 

(2) To a methanol (10 ml) solution of 2-amino-4 ' -tert- 
butoxycarbonylaminomethyl-5-chlorobenzophenone (0.9 g) 
was added sodium borohydride (0.28 g) . The mixture was 
stirred for 30 minutes at room temperature, to which 
was added acetic acid ethyl ester (100 ml). The 
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Na ix so ure iz wa r ed with water and dried ° ver 

Na 2 S0 4 . The solvent was then distilled off, and the 
residue was purified by aeans of a silica gel column 
chromatography to give the object 2-amino-5-chloro-a- 

4-tert-butoxycarbonylaminomethylphenyl) benzyl alcohol 
(0.85 g) as a colorless oily product. 

NMR(CDC1 3 ) 5: 1.46(9H,s), 2 . 6-2 . 8( lH,br) , 3.80- 

4.00(lH,br), 4.31(2H,d, J =6.0Hz), 4 . 80-4 . 95 ( lH,br) , 

5. 8(lH,s), 6.59<lH,d,j-8.8H,), 7 . 05-7 . 37 ( 6H,m) 

3 4 tert bT n01 (8 SOlUti ° n ° f 

a ( 4-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.83 g) were added trimethyl acetaldehyde (220 

for T aCStiC (17 ° m9) - ThS miXtU - — birred 

for 10 mxnutes at room temperature, to which was added 
sodxum cyano borohydride (160 mg) . The mixture was 
stxrred overnight at room temperature, to which was 
added acetic acid ethyl ester (100 ml). The mixture 
was washed with water and dried over anhydrous Na 2 SO,. 

purifLTr th6n diStillGd ° ff ' ^ thS 

purxfxed by means of a silica gel column chromatography 

to gxve the object 5-chloro-a-( 4 -tert- 

alcohol (0.99 g) as a colorless oily product. 
NMR(CDC1 3 , 5: 0.83(9H,s), 1.45(9H,s), 2.74(2H,s), 
4.29(2H,d,J=6.2H 2 ), 4 . 75-4 . 85 ( lH,br ) , 5.77(lH,s), 
6.56(lH,d,J=8.8Hz), 7 . 05-7 . 39 ( 6H,m) 

(4) To an acetic acid ethyl ester (10 ml) solution of 
^-chloro-a- ( 4-tert-butoxycarbonylaminomethylphenyl ) -2- 
neopentylaminobenzyl alcohol (0.99 g) were added water 
(3 ml) and a IN aqueous solution of sodium hydroxide. 
To the mxxture was added monoethyl ester of fumaric 
chlorxde (370 mg) , which was stirred for 30 minutes 
under ice-cooling. To the reaction mixture was added 
acetxc acid ethyl ester (30 ml,. The organic layer was 
washed with water and dried over anhydrous Na 2 SO« The 
solvent was then distilled off, and the residue was 



WO 98/47882 



135 



PCT/JP98/01797 



dissolved in ethanol (20 ml). To the solution was 
added potassium carbonate (700 mg) . The mixture was 
stirred overnight at room temperature Insolubles were 
filtered off. From the filtrate, the solvent was 
5 distilled off f and the residue was purified by means of 
a silica gel column chromatography to give 3 , 5-trans-5- 
(4-tert-butoxycarbonylaminbmethylphenyl)-7^chloro-l- 
neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetic acid ethyl ester (1.08 g) as a colorless oily 
10 product. 

NMR(CDC1 3 ) 6: 0.92(9H / s) / 1 . 24 ( 3H, t , J=7 . 2Hz ) , 1.48 
(9H,s), 2.76(lH,dd,J=6.2,16.4Hz), 3 . 03 ( lH,dd, J=7 . 4 , 
16.4Hz), 3. 36(lH,d,J=14. 2Hz), 4 . 12 ( 2H, dq, J=l . 6 , 7 . 2Hz ) , 
4.36-4.43(3H,m), 4 . 50 ( lH,d, J=14 . 2Hz ) , 4 . 85-4 . 95 ( 1H, br ) , 
15 6.00(lH,s), 6.60(lH,s), 7 . 20-7 . 38 ( 6H,m) 

(5) To an ethanol (10 ml) solution of the compound 
produced in (4) (1.08 g) was added a IN aqueous 
solution of sodium hydroxide (2 ml). The mixture was 
stirred for two hours at 60°C, to which was added 
acetic acid ethyl ester (100 ml). The mixture was 
washed with water and dried over anhydrous Na 2 SO^. The 
solvent was then distilled off, and the residue was 
recrystallized from ethyl ether-n-hexane to give 
colorless crystals (0.90 g) , m.p.247-238°C. 
25 (6) To a dimethylformamide (2 ml) solution of the 
compound produced in (5) (0.2 g) and 2- 
fluorobenzyl amine (5,2 mg) were added diethyl cyano 
phosphate (74 mg) and triethylamine (57 mg) . The 
mixture was stirred for 30 30 minutes at room 
temperature, to which was added acetic acid ethyl ester 
(50 ml). The mixture was washed with water and dried 
over anhydrous Na 2 SO«. The solvent was then distilled 
off, and the residue was purified by means of a silica 
gel column chromatography, which was recrystallized 
35 from hexane to give colorless crystals (0.25 g), 
m.p. 183-185°C. 
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Example 82 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-aminomethylphenyl ) -7- 

chloro.l-neop e ntyl-2-oxo-l r 2, 3/ 5-tetrah y dro-4,l- 

benzoxazepine-a-acetamide.monohydrochloride 

The compound produced in Example 81 (0.15 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (3 ml). The solution was left 
standing for 30 minutes at room temperature. The 
solvent was distilled off to give a colorless amorphous 
solid product (135 mg) . 

NMR(CDC1 3 ) 6: 0.93(9H,s), 2 , 77 (2H,d, J=6 . 6Hz ) , 
3 56(i„, d , J=14>0HzK 4 . 19(2H/S)/ 4 . 41 _ 4>48 

6.04(1H, S)/ 6.45(lH,d,J=2.2Hz), 7 . 02-7 . 63 ( 10H,m, 
Example 83 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3- ( 2- 

aminoethyl)phenyl ] - 7 -chloro-l-neopentyl-2-oxo-l 2 3 5 
tetrahydro-4,l-benzoxazepine-3- ^2,3,5- 
acetamide 'monohydrochloride 

(1) To a tetrahydrofuran (5 ml) solution of 3,5-trans- 
N-(2-fluorobenzyl)-7-chloro-5-(3-formylphenyl)-l- 
neopentyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (0.5 g) produced in Example 41 was added 

(carboethoxymethylene)triphenylphosphorane (0.35 g) 
The mixture was stirred for 3 hours at room 

r50 P Ii? tU ": tD WhlCh add6d aCeti ° aCid Sth ^ -ter 

(50 ml). The mixture was washed with water, and the 

organic layer was dried over Na 2 S0 4 . The solvent was 
then distilled off, and the residue was purified by 
means of a silica gel column chromatography to give a 
colorless oily product (0.53 g) 
NMR(CDC1 3 ) 6: 0.93(9H,s), i.32(3H,t, J-7.0H.) , 

3 2 '3 fi 0 !^H d,J=5 ' 8 ' 14 - 2HZ) ' a - M <*"'*«.™.0,14.2H.,, 
3.36(lH,d.J-13.8H«), 4 . 26 ( 2H, q, J=7 . 0Hz ) , 4.38-4.52 
(4H,m), 6.00(lH,s), 6.25-6.40<lH,br), 6.46(lH,d 
J=16.2Hz), 6.55(lH,d,J=2.2Hz), 6 . 97-7 . 73 ( 11H,») 
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(2) An acetic acid ethyl ester (10 ml) solution of the 
compound (0.53 g) produced in (1) was subjected to 
catalytic reduction under normal pressure at ordinary 
temperature using a 10% palladium-carbon catalyst. The 
catalyst was filtered off, and, from the filtrate, the 
solvent was distilled off to give a colorless amorphous 
solid product (0.48 g) . 

NMR(CDC1 3 ) 6: 0.92<9H,s), 1 . 21 ( 3H, t , J=7 . 2Hz ) , 2 . 59- 
2.74(3H,m) , 2.84-3.01(3H,m) , 3 . 35 ( 1H, d, J=14 . 0Hz ) , 
4.11(2H,q,J=7.2Hz), 4 . 38-4 . 55 ( 4H,m) , 5.97(lH,s), 6.25- 
6. 35(lH,br), 6.58(lH,d,J-l. 8Hz), 6 . 98-7 . 33 ( 10H,m) 

(3) To an ethanol (5 ml)) solution of the compound 
(0.48 g) produced in (2) was added a IN aqueous 
solution of sodium hydroxide (0.8 ml). The mixture was 

15 stirred for 3 hours at 60°C, which was neutralized, 
followed by extraction with acetic acid ethyl ester 
(100 ml). The extract solution was washed with water 
and dried over anhydrous Na 2 S0*. The solvent was 
distilled off to leave a colorless amorphous solid 

20 product (0.39 g) . 

(4) To a dimethyl formamide (2 ml) solution of the 
compound produced in (3) (0.2 g) were added 
triethylamine (40 mg) and diphenyl phosphoryl azide 
(104 mg) . The mixture was stirred for 30 minutes at 

25 room temperature, to which was added water (50 ml), 

followed by extraction with acetic acid ethyl ester (50 
ml) . The extract solution was washed with water and 
dried over Na 2 S<V The solvent was distilled off , and 
the residue was dissolved in toluene (2 ml). The 
solution was heated for one hour under reflux, to which 
was added 9-fluorenyl methanol (135 mg). The mixture 
was further heated overnight under reflux. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give a 
35 colorless amorphous solid product (0.12 g) . 

NMR(CDC1 3 ) 8: 0.91(9H,s), 2 . 67 ( lH,dd, J=5 . 2 , 14 . 6Hz ) , 
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(0 1 mi Tho • ( 9> WaS added PiP^ridine 

rool r ^ Stlrred for 30 "*»»f ■ at 

es t : r ^r:r re 'K to which was added ac - ic ^ 

ester (50 ml). The mixture wag w J 

the o ic layer was dried over anhydrou *; d 

purHLVr thSn diStillSd ° ff ' thS ~ Sid - -s 

purged by ,ea„s of a silica gel column chromatography 

dissolved xn a 4N acetic acid ethyl ester solution of 
hydrogen chloride. The solvent was then distilled off 
to leave a colorless amorphous solid product (53 1? 
NMR(CDC1 3 ) 6: 0 94.9H o P^oauct (53 mg) . 

f2H«. Vi I , 94(9H '">' 2 - 78 (2H,d,J= 7 .2H 2)/ 2.95-3.02 
2H,m , 3.15-3.24(2H,m), 3 . 57( l H , d , j- 14 . 2Hz , , 4.41-4 48 
(4H,m,, 6 .02(lH,s), 6 . 52 ( lH , d , J=2 . ^ ) # ? ^ 

Example 84 

3 , 5-Trans- N - ( 2-f luorobenzyl ) -5- [ 4- ( 2-t«rt- 

acetamide ''^'^-^rahydro- 4,l-oenzoxasepi„e-3- 

™L , tetrahydco£ ««« ('» -1) solution of N-rcethyl-N- 
^thylory-J-anUno-S-chlorobenzamide J 1 » 

o '8 C, to which was gradually added dropwise a 

To the suture were then added water ,300 „1, and 
acetxc acrd ethyl eater ,300 ml,. The organic layer 

Z T ea " ith w " er and aried ~ X 

and the solvent was distilled off. The residual oilv 
expound was purified oy m e.„, of a silica gel column 
Cystography, followed by recrystaHization £L 
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hexane to afford 2-amino-4 ' - ( 2-tert- 

butoxycarbonylaminoethyl)-5-chlorobenzophenone (3.97 g) 
as a pale yellow crystalline product, 

(2) To a methanol (40 ml) solution of 2-amino-4 ' - ( 2- 
tert-butoxycarbonylaminoethyl ) -5-chlorobenzophenone 
(2.0 g) was added sodium borohydride (0.5 g) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (100 ml). 
The mixture was washed with water and, then, dried over 
anhydrous MgS0 A , followed by distilling off the 
solvent. The residue was purified by means of a silica 
gel column chromatography to give the object 2-amino-5- 
chloro-a- [ 4- ( 2-tert- 

butoxycarbonylaminoethyl) phenyl] benzyl alcohol (2.2 g) 
as a colorless oily product. 

(3) To a methanol (20 ml) solution of 2-amino-5- 
chloro-<x-[4-(2-tert- 

butoxycarbonylaminoethyl) phenyl] benzyl alcohol (1.0 g) 
were added 4-biphenyl carbaldehyde (0.53 g) and acetic 
acid (200 mg) . The mixture was stirred for 10 minutes 
at room temperature, to which was added sodium cyano 
borohydride (180 mg) . The mixture was stirred for 30 
minutes at room temperature, to which was added acetic 
acid ethyl ester (50 ml). The mixture was washed with 
water and dried over anhydrous MgS0 4 . The solvent was 
then distilled off, and the residue was purified by 
means of a silica gel column chromatography to give the 
object 2- ( 4-biphenylmethylamino ) -5-chloro-ci- { 4- ( 2-tert- 
butoxycarbonylaminoethyl) phenyl] benzyl alcohol (1.2 g) 
as a colorless oily product. 

(4) To an acetic acid ethyl ester (20 ml) solution of 
2- ( 4-biphenylmethylamino ) -5-chloro-a- [ 4- ( 2-tert- 
butoxycarbonylaminoethyl) phenyl] benzyl alcohol (1.2 g) 
was added a IN aqueous solution of sodium hydroxide (8 
ml). To the mixture was added fumaric chloride 
monoethyl ester (400 mg) . The mixture was stirred for 
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one hour under ice-cooling, to which was added acetic 

with Wat 7 ' S T ' ^^"^ laySr ™ 

wxth water and dried over anhydrous Mg so«. The solvent 

was distilled off, and the residue was dissolved in 
ethanol (25 ml). To the solutiQn _ potassiuin 
carbonate (800 mg) . The mixture _ stirred q 
at room temperature. Insolubles were filtered off 

The'reTd ^ filtrat6 ' ^ diStilled off. 

The residue was purified by means of a silica gel 

column chromatography, which was recrystallized from 
hexane to give 3,5-trans-l-(4-bi P henylmethyl)-5-[4-(2- 
tert-butoxycarbonylaminoethyl ) P henyl ] -7-chloro-2-oxo- 

l,2,3,5-tetrahydro-4,l-benzoxa 2 epine-3-acetic acid 
ethyl ester (0.6 g) . 

NMR(CDC1 3 ) 6= 1.26 ( 3H,t, J .7. 2H z,, 1.43(98,.,, 2.8 

H-"'; ^ 3 , (1H ' dd ' J = 8 - 2 '"-^), S.3S,2H.«>. 4.15<2H, 
q,J-7 3, ,2Hz,, 4 .5( lH,dd, J»5 .4 , l0 Hz, , 4.92(lH,d, 

d,J-1.4hz), 7,0-7.6(15H,m) 

(5) To an ethanol (10 ml) solution of the compound 
(0-6 g) produced in (4) was added a IN aqueous solution 
of sodium hydroxide (4ml). The mixture was stirred 
for 2 hours at 60-c, which was neutralized, followed by 
additxon of acetic acid ethyl ester (50 ml). The 
organic layer was washed with water and dried over 
anhydrous MgS 0 4 . The solvent was then distilled off 
and the residue was purified by means of a silica gel 
column chromatography to give a colorless crystalline 
product (0.34 g), m.p. 224-225*0. 

(6) To a dimethylformamide (8 ml) solution of the 
compound produced in (5) (0.33 g) and 2- 
fluorobenzylamine (80 mg) were added diethyl cyano 
Phosphate (HO mg) and triethylamine (100 mg) . The 
nuxture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml) 
The mixture was washed with water and dried over 
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anhydrous MgS0 4 . The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give a colorless oily product 
(0.2 g). 

5 NMR(CDC1 3 ) 6: 1.43(9H,8), 2 . 1-3 • 0 ( 4H, m) , 3.35(2H,m), 
4.3-4.7(3H,m), 4 . 83 ( 1H, d, J=14 . 8Hz ) , 5.36(lH,s), 
5.49(lH,d, J=14.8Hz) , 6.40(lH,m), 6 . 50 ( 1H, d , J=l . 8Hz ) , 
6.9-7.6(19H,m) 

10 Example 85 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 4- ( 2- 

aminoethyl ) phenyl ] - 1- ( 4 -bipheny Imethy 1 ) -7 -chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide* mono hydrochloride 

15 The compound (0.2 g) produced in Example 84 was 

dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (2 ml). The solution was left 
standing for 30 minutes. The solvent was then 
distilled off to leave a colorless amorphous solid 

20 product (0.14 g) . 

NMR(CDC1 3 ) 6: 2.10(2H,m), 2 . 6-3 . 1 ( 6H,m) , 4 . 3-4 . 6 ( 3H,ra) , 
4.83(lH,d, J=15.0Hz) , 5.36(lH,s) , 5 . 48 ( lH,d, J=14 . 8Hz ) , 
6.46(lH,m), 6.53(lH,d,J=2Hz), 6 . 9-7 . 6 ( 19H,m) k 

25 Example 86 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-bipheny Imethy 1) -5- ( 4 - 
tert-butoxycarbonylaminomethylphehyl)-7-chloro-2-oxo- 
1/2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
Employing 2-amino-5-chloro-ct- ( 4-tert- 

30 butoxycarbonylaminomethylphenyl) benzyl alcohol produced 
in Example 81-(2), a colorless crystalline product/ 
m.p. 194-195°C, was produced by substantially the same 
procedure as in Example 4 . 

NMR(CDC1 3 ) 6: 1.47(9H,s), 2 . 73 ( 1H, dd, J=6 . 2 , 17Hz ) , 2.93 
35 (lH,dd,J=7.0, 16.8Hz) , 4 . 31 ( 2H,d, J=5 . 4Hz ) , 4.35-4.65 
(3H,m), 4.65{lH,d, J=14.4Hz) , 5.36(lH,s), 5.51(lH,d, 
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J=14.6Hz), 6.23<lH,m), 6 . 50< 1H, d, J=l . 8Hz ) , 6.9- 
7.6(19H,m) ' 

Example 87 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-aminomethylphenyl ) - 1- 
( 4-b,phenylmethyl) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
, 1 - be n2oxa 2 e P in6-3-acetamide. m onohydrochloride 

The compound (0.2 g) produced in Example 86 was 
dxssolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (3,1). The solution was left 
standing for 3 hours at room temperature. The solvent 
was distilled off to leave a colorless amorphous solid 
product (0.16 g) . 

NMR(CDC1 3 ) 6: 2 . 73( lH,dd, J=6 . 0, 16 . 0Hz) , 2.94(l H ,dd 
J=7 0 16.0Hz), 3 .87(2H ,s), 4 . 3-4 . 65 (3H,.) , 4.85<lH,d, 

Ssl] ITI'*^ 1 "' 3 '' 5 - 5 °(^^^.«H 2 ), 6.33<l„,m>, 
6.53(lH,d,J=2Hz), 6.9-7.6(19H,m) 

Example 88 

3 / 5-Trans-N-(2-fluorobenzyl)- 1 , (4 -biphenylmethyl)-5-(2- 
tert-butoxycarbonylaminomethylthiophen-5-yl ) -7-chloro- 
2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

3 , 5 -cis-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 2- 
tert-butoxycarbonylaminomethylthiophen-5-yl ) -7-chloro- 
2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

A tetrahydrofuran (60 ml) solution of N-methyl-N- 
methyloxy-2-amino-5-chlorobenzamide (4.96 g) and 2- 
bromo-5-tert-butoxycarbonylaminomethylthiophene (5 45 

9 HH W r, C °° led t0 ~ 78 ° C - T ° thS S ° 1Ution was gradually 
added dropwise a hexane solution of n-butyl lithium 
(1.6 mol/L) (47 ml). To the mixture were further added 
water (200 ml) and acetic acid ethyl ester (200 ml) 
The organic layer was washed with water and dried over 
anhydrous MgSO,, followed by distilling off the 
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solvent. The residual oily compound was purified by 
means of a silica gel column chromatography to give 2- 
( 2-tert-butoxycarbonylaminomethylthiophen-5- 
yl)carbonyl-4-chloiroaniline (0.5 g) as a yellow oily 
5 product. To a methanol (8 ml) solution of this product 
(0.15 g) was added sodium borohydride (60 mg) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (100 ml). 
The mixture was washed with water and dried over 

10 anhydrous MgS0 A . The solvent was then distilled off. 

To a methanol (5 ml) solution of the residue were added 
4-biphenylcarbaldehyde (100 mg) and acetic acid (40 
mg) . The mixture was stirred for 10 minutes at room 
temperature, to which was added sodium cyano 

15 borohydride (40 mg) . The mixture was stirred for 30 
minutes at 60°C / to which was added acetic abid ethyl 
ester (50 ml). The mixture was washed with water and 
dried over anhydrous MgSO^. The solvent was then 
distilled off to leave 0.2 g of a residual compound. 

20 This compound was dissolved in acetic acid ethyl 

ester (8 ml), to which was added a IN aqueous solution 
of sodium hydroxide. To the mixture was added fumaric 
chloride monoethyl ester (40 mg) . The mixture was 
stirred for 20 minutes under ice-cooling, to which was 

25 added acetic acid ethyl ester (30 ml). The organic 
layer was washed with water and dried over anhydrous 
MgS0 A . The solvent was distilled off, and the residue 
was dissolved in ethanol (6 ml), to which was added 
potassium carbonate (100 mg) . The mixture was stirred 

30 for 30 minutes at 60°C. Insolubles were filtered off, 
and, from the filtrate, the solvent was distilled off. 
The residue was purified by means of a silica gel 
column chromatography to give a colorless oily compound 
(0.4 g) . This compound (0.2 g) was dissolved in 

35. ethanol (10 ml), to which was added a IN aqueous 

solution of sodium hydroxide (2 ml). The mixture was 



WO 98/47882 



144 



PCT/JP98/01797 



stirred for one hour at 60°C, which was neutralized, 
followed by addition of acetic acid ethyl ester (50 
ml). The organic layer was washed with water and dried 
over anhydrous Mg s 0 <. The solvent was distilled off 
and the residue was dissolved in dimethyl formamide (4 
ml). To the solution were added 2-f luorobenzylamine 
(40 mg), diethyl cyano phosphate (80 mg) and 
triethylamine (60 mg) . The mixture was stirred £<>r ^ 
minutes at room temperature, to which was added acetic 
acid ethyl ester (50 ml). The mixture was washed with 
water and dried over anhydrous MgS0 4 . The solvent was 
distilled off. The residue was purified by means of a 
silica gelcolumn chromatography to give 3,5-cis 
compound (20 mg) and 3,5-trans compound (50 mg) as 
colorless oily products. 
3,5-cis(B) 

N M R(CDC1 3 ) 6: 1.44(9H,s), 2.78(lH,dd), 3.0(lH,dd), 
4.05(lH,d), 4.35(2H,d), 4.48(2H,d), 4.77(lH,dd), 
4.86(lH,m), 5.03(lH,d), 6.01(lH,s), 6.40(lH,t), 
6.52(lH,m), 6.73(lH,d), 6 . 9-7 . 76 ( 16H,m) 
3/5-trans(A) 

NMR(CDC1 3) 6: 1.45(9H,s), 2.70(lH,dd), 2.93(lH,dd), 
4.3-4.6(5H,m), 4.95(lH,d), 5.36(lH,d), 5.64(lH,s), 
6-35(lH,t), 6.57(lH,d), 6 . 8-7 . 6 ( 17H,m) 

Example 89 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 2-aminomethylthiophen- 
i>-yl ) -1- ( 4-biphenylmethyl ) -7-chloro-2 -oxo-1 , 2,3 5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

^ 3 ' 5-trans COI «P°und (A) produced in Example 88 
(50 mg) was dissolved in a 4N acetic acid ethyl ester- 
solution of hydrogen chloride, which was left standing 
for 30 minutes at room temperature. The solvent was 
then distilled off to g ive a colorless amorphous solid 
product (30 mg) . 
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NMR(CDC1 3 ) 6: 2 . 72 ( 1H, dd ) , 2.93(lH,dd), 4.00(2H,s), 
4.3-4.65(3H,m) , 4.93(lH,d), 5.4(lH,d), 5.63(lH,s), 
6.27(lH,t), 6.57(lH,d), 6.75-7.7(17H,m) 

Example 90 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 2-tert- 

butoxycarbonylaminomethylthiophen-5-yl ) -7-chloro-l- ( 4- 
methoxybenzyl ) -2-qxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

By substantially the same procedure as in Example 
88 , a colorless oily compound was produced* 
NMR(CDC1 3 ) 6: 1.46(9H,s), 2 . 68 ( 1H, dd, J=6 . 2 , 16 . 0Hz ) , 
2.88(lH,dd,J=7.2,15.8Hz), 3.77(3H,s), 4 . 3-4 . 6 ( 5H, m) , 
4.73(lH,d,J=14.6Hz) , 4.9(lH,m), 5 . 33 ( lH,d, J=14 . 6Hz ) , 
5.55(lH,s), 6.33(lH,m), 6 . 55 ( lH,d, J=3 . 8Hz ) , 6.7- 
7.5(12H,m) 

Example 91 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 2-aminomethylthiophen- 
5-yl ) -7-chloro-l- ( 4 -methoxybenzyl ) -2-oxo-l ,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochlpride 

The compound produced in Example 90 (0.1 gj was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (1 ml). The solution was left 
standing for 30 minutes, followed by distilling off the 
solvent to give a colorless amorphous solid product (70 
mg) . 

NMR(CDC1 3 ) 6: 2 . 1-3 . 0 ( 2H,m) , 3 . 7 1 ( 3H, s ) , 4 . 0-4 . 6 ( 5H,m) , 
4.8(lH,d, J=15Hz) , 5.11(lH,d,J=14.8Hz) , 5.62(lH,s) , 
6.55(lH,br), 6.7-7.5(12H,m) 

Example 92 

3, 5^Trans-N-( 2-f luorobenzyl) -5- [3- [ ( 1-tert- 
butoxycarbonylamino-l-methyl ) ethyl] phenyl ]-!-( 4- 
biphenylmethyl ) -7-chloro-2-oxo-l * 2 , 3 , 5-tetrahydro-4 , 1- 
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benzoxazepine-3-acetamide (A), 
3 , 5-cis-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-tert- 
buto X ycarbonylamino-l-methyl ) ethyl Jphenyl ] -1- ( 4- 
biphenylmethyl ) -7 -chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (B) 
(1) To a toluene (200 ml) solution of 3- 
bromobenzonitrile (18 g) was added methyl magnesium 
bromxde (3 mol/L ethyl ether solution, (120ml). After 
dxstxllxng off ethyl ether under ordinary pressure, the 
mxxture was heated for 6 hours under reflux. To the 
reaction mixture was added a saturated aqueous solution 
of ammonium chloride, which was subjected to extraction 
wxth acetic acid ethyl ester (200 ml). The extract 
solution was washed with IN hydrochloric acid (150 ml) 
Then, the aqueous layer was made alkaline with a IN 
aqueous solution of sodium hydroxide (200 ml), which 
was then subjected to extraction with acetic acid ethyl 
ester (200 ml). The extract solution was dried over 
anhydrous MgSO,, and the solvent was distilled off 
The residue was dissolved in ethyl ether (100 ml), to 
whxch was added a IN aqueous solution of sodium 
hydroxide. To the mixture was added di-t-butyl 
dicarbonate (15 g), which was stirred for 5 hours at 
room temperature. To the reaction mixture was further 
added ethyl ether (100 ml,. The organic layer was 
washed with water and dried over anhydrous Mgso,. The 
solvent was then distilled off, and the residue was 
purxfied by means of a silica gel column chromatography 
to gxve 1- ( ( 1-tert-butoxycarbonylamino- 1-methyl , ethyl , - 
3-bromobenzene (7.0 g) as a colorless oily product 
NMR(CDC1 3 , 6: 1 . 37 ( 9H,s ,br) , 1.59(6H,s), 4 . 95 ( 1H, s ,br ) , 
7.15-7.38(3H,m), 7 . 50-7 . 55 ( lH,m) 

(2) A tetrahydrofuran (50 ml) solution of N-methyl-N- 
methyloxy-2-amino-5-chlorobenzamide (3.21 g, and the 
compound (3.14 g) produced in (1) was cooled to - 78 o c 
To the solution was gradually added dropwise a hexane' 
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solution of n-butyl lithium (1.6 mol/L) (32 ml). To 
the mixture were then added water (100 ml) and acetic 
acid ethyl ester (100 ml). The organic layer was 
washed with water and dried over anhydrous MgSO A , 
5 followed by distilling off the solvent. The residual 
oily compound was purified by a silica gel column 
chromatography to give 2-amino-3'-(l-tert- 

butoxycarbonylamino-l-methylJethyl-S-chlorobenzophenone 
(1.5 g) as a pale yellow oily product. 
10 (3) To a methanol (20 ml) solution of 2-amino-3 ' - ( 1- 
tert-butoxycarbonylamino-l-methyl ) ethyl-5- 
chlorobenzophenone (1.2 g) was added sodium borohydride 
(0.3 g) . The mixture was stirred for 30 minutes at 
room temperature. To the reaction mixture was added 
15 acetic acid ethyl ester (100 ml), which was washed with 
water and dried over anhydrous MgS0 4 . The solvent was 
then distilled off , and the residue was dissolved in 
methanol (20 ml) . To the solution were added 4- 
biphenylcarbaldehyde (0.73 g) and acetic acid (0.25 g) . 
20 The mixture was stirred for 10 minutes at room 
temperature, to which was added sodium cyano 
borohydride (0.25 g) . The mixture was stirred for 40 
minutes at 60°C. To the reaction mixture was added 
acetic acid ethyl ester (50 ml), which was washed with 
25 water and dried over anhydrous MgS0«. The solvent was 
then distilled off. The residue was purified by means 
of a silica gel column chromatography to give the 
object 2-(4-biphenylmethylamino)-5-chloro-a-[3-[ ( 1- 
tert-butoxycarbonyiamino- 1 -methyl ) ethyl ] phenyl ) benzyl 
alcohol (1.5 g) as a colorless oily product. To an 
acetic acid ethyl ester (20 ml) solution of this 
compound (15 g) was added a IN aqueous solution of 
sodium hydroxide. The mixture was stirred for one hour 
under ice-cooling , to which was added acetic acid ethyl 
35 ester (30 ml). The organic layer was washed with water 
and dried over anhydrous MgS0 4 . The solvent was 
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(25 T *h " e dl ~ 1 ~» *» "hand 

1 .7 J SOlUti °" Sdded C«bo Mt . 

T , k, mXt " e " aS Stirred £ ° r 2 at 60°C 

lZ°lTl '" teted °" a " d ' *«- ""rate 

the advent was distilled off . The resi(Jue was 

JTafrVT meSnS ° £ 8 SlUCa 981 °° ll "" n Proctography 
-J 77 3 ' 5 - tranS - 5 -( 3 - « 1-tert-butoxyo.rbonyla^iLl- 

1.2,3,5-tetr.h y dro-4,l-be„3oxa,epine-3-aoetic acid 
ethyl ester ,0.16 „ and 3,5-cis-5- t 3-, ( X-tert- 
butoxycarbonyl, mino . 1 . met:hyl)ethylJp 

biPhenylmethylW-cnloro^-oxo-l, , , 5 _ tetrahydro _ 4 
ben 2 oxa 2 epi„e-3-acetic acid ethyl ester ,0.25 ,, and a 
mixture of the. (1 . t g) as colorless 
respectively. H cts ' 

3, 5 -Trans 

" l - 1 - 1 - = («H, B) , 2.90,l„,dd,. 3.28 (1H ,dd,. 

5.9i(iH,s), 6.8-7.7(i6H,m) 

3,5-Cis 

NMK,CDC1,, 6 . l.l-l. 5(18 „, m) . 2 . 77(1H , dd) , 3 . 13(1H , d) , 
4 13 2„ 3 .47,lH,dd,, 4. 8 4(lH,d,, 5.28<1H,S>, 

=-53(lH.d), 6.56(1H,S), 6 . 9- 7 . 7 < 15H,m, 
(4) The mixture of 3,5-trans compound and 3,5-cis 
co-pound Pr ° dUCed in (^) (1.1 9) was dissolved in a 
mixture of tetrahydrofuran ,6 ml, and methanol ,15 .1, 
To t he solution was added a IN aqueous solution of 
sodrum hydroxide ,e mi), „ nich „ as stirred & 
^nutes at 60-C. The reaction mixture was neutralized 

mi, 1 then added aCe " C «*« «hyl ester ,50 
ml). The mixture was washed with water and dried over 
anhydrous «,so ( . The solvent was distilled off, and 
the residue was purified by a silica gel column 
chromatography to give a colorless amorphous solid 
product ,0.65 g) . to a dimethyl formamide ,6 ml, 
solution of this compound (0.25 g, and 2- 
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f luorobenzylamine (60 mg) were added diethyl cyano 
phosphate (75 ml) and triethylamine (60 mg) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml). 
5 The mixture was washed with water and dried over 

4 

anhydrous MgSO A . The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give two species of colorless 
oily compounds, i.e. 3, 5-trans-N- ( 2-f luorobenzyl ) -5- [ 3- 

10 [ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl ] phenyl ] - 1- 
( 4-biphenylmethyl ) -7-chlbro-2-oxo-l , 2 , 3 , 5-tetrahydro- 
4, l-benzoxazepine-3-acetamide (A) (0.2 g) and 3,5-cis- 
N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-tert-butoxycarbonylamino- 1- 
methyl ) ethyl ] phenyl ] -1- ( 4-biphenylmethyl ) -7-chloro-2- 

15 oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(B) (60 mg) . 
3,5^Trans(A) 

NMR(CDC1 3 ) 6: 1 . 0-1 . 6 ( 15H,m) , 2.72(lH,dd), 2.94(lH,dd), 
4.5(3H,m), 4.78(lH,d), 5.24(lH,s), 5.54(lH,d), 6.33(1H, 
20 t), 6.55(lH,s), 6.8-7.7(i9H,m) 
3,5-Cis(B) 

NMR(CDC1 3 ) 6: 1 . 34 ( 9H, brs ) , 1 . 58 , 1 . 59 ( each 3H,s), 
2.87(lH,dd), 3.08(lH,dd), 3,64(lH,d), 4 . 35-4 . 8 ( 4H,m) , 
4.98(lH,s), 5.91(lH,s), 6-5(lH,m), 5 . 8-7 . 6 ( 20H,m) 

25 

Example 93 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 
methyl ) ethyl ] phenyl ] -1- { 4-biphenylmethyl ) -7 -chloro-2- 
oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 

30 acetamide»monohydrochloride 

The compound A produced in Example 92 (0.2 g) was 
dissolved in a 4N acetic acid ethyl ester (3ml) 
solution of hydrogen chloride. The solution was left 
standing for 30 minutes at room temperature. The 

35 solvent was then distilled off to leave a colorless 
amorphous solid product (100 mg) . 
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""«"«.> 1-36,1. 37,each 3H,s>. 2.73 (1 „,dd,, 

= .««(l».d). 6.33<lH, t) , 6.54<l„,d,, 6 . 9-7 . 6 , 19H, m) 
Example 94 

3 , 5-Cis-N- < 2-f luorobenzyl ) -5- [ 3- [ ( i-anino-l- 

"oTrrr iphenyi) " i - (4 - Mphenyimeth ^»- 7 -="°-^ 

oxo-x , 2,3, 5-tetrahydro-4 , l-benzoxazeplne-3- 
acetamide •monohydrochloride 

The compound B produced in Example 92 (60 mg> „, s 
subjected to substantia!^ the sa m e procedure as „ 

T<TZ " 9iVe " COl ° rleSS P^uct 
«MR(CDC l3 , 6! 1.5K6H.S), 2.7-3. 2 ( 4H, m) , 3 .63(1„ d, 

..«,».-,. 4.,2 (1B ,t, 5 . , ,2 (1 „, s ( ) , H ; d, 6 ;. 

Example 95 

tlrtTr 1 *" ( 4 1UOr ° benZ ^ > ( 4-biphen y l m et hy l)-5- ( 3- 
tert-butoxycarbonylaxninomethylphenyl ) -7-chloro-2-oxo- 
1,2,3 , 5- tetrahydro-4 , l-benzoxazepine-3-acetamide 

in substantially the same manner as in Example 4- 
( 3 ) , 3 , 5-trans-l- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbpnylaminomethylphenyl ) -7-chloro-2-oxo- 

' : 3 ' 5 - tet «^ro- 4/ l-benzoxazepine-3-acetic acid 
produced in Example 4-f2, tn o ~\ 

with 4 fi w } ( 9) WaS allow ed to react 

with 4-fluorobenzylamine (0.05 g) to give the titled 
compound (0.22 g) as a colorless oily p rodu ct 

4' «'d ; J :I1' 15 - 8H2) ' 4 -°- 4 - 6 (^m), 4. 73(1H J )/ 
6-24(lH,m), 6.50(lH,d,J=2Hz), 6.8-7. 7(19H,m) 
Example 96 

3 5-Tra n s-N-„- f Xuorobenzyl, 4-bi P he„yl.eth y l, -5-,3- 
anunomethylphenyi , -7-chloro-2-oxo- 1 , 2,3, 5-tetrahydro! 
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4 , l-benzoxazepine-3-acetamide. hydrochloride 

The compound produced in Example 95 (0.22 g) was 
dissolved in ethyl acetate (3 ml). TO the solution was 
added 4N hydrochloric acid (ethyl acetate solution) (2 
ml), and the mixture was stirred for one hour. The 
reaction mixture was concentrated to give a crystalline 
product, which was recrystallized from a mixture of 
ethanol and ethyl acetate to give the titled compound 
(0. 18 g) . 
m.p.: 268-270°C 

NMR(CDC1 3 ) 6: 2 . 67 ( 1H, dd, J=6 . 4 , 18Hz ) , 2 . 92 ( lH,dd, J=8 . 6 , 
15.8Hz), 4. 04(2H,s), 4 . 27 ( 2H,d, J=5 . 2Hz ) , 4.49(lH,m), 
5.18(lH,d,J=15.8Hz) , 5.40(lH,d,J=15.8Hz) , 5.568(iH,s), 
6.40(lH,d,J=2Hz), 7.0-7.7(19H,m), 8.32(2H,m), 
8.58(lH,m) 

Example 97 

N- ( 2 -Fluorobenzyl ) - 1- ( 4-biphenylmethyl j -5- ( 3 - 
tertbutoxycarbonylaminomethylphenyl ) -7-chloro-2 , 3- 
dihydro-2-pxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 

(1) A tetrahydrofuran (25 ml) solution of N-(9- 
fluorenylmethyl)oxycarbonyl-D,L-aspartic acid p-methyl 
ester (0.5 g) was cooled with ice, to which were added 
N-methyl morpholine (0.2 g) and ethyl chloroformate 
(0.2 g) . The mixture was stirred for 20 minutes at 
0°C. To the reaction mixture was then added a 
tetrahydrofuran (3 ml) solution of 2-amino-3 ' -tert- 
butoxycarbonylaminomethyl-5-chlorobenzophenone (0.4 g) . 
The mixture was stirred overnight at room temperature, 
to- which was added water (100 ml). The mixture was 
subjected to extraction with acetic acid ethyl ester. 
The extract solution was washed with water and dried 
over anhydrous Na 2 S0 4 . The solvent was distilled off, 
and the residue was purified by means of a silica gel 
column chromatography to give a colorless oily product 
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(0-27 g) . A dimethyl formamide (3 ml) solution of this 

compound (0.27 g) and piperidine (0 15 ™i , • 
for , n m . , Fxpenaine (0.15 ml) was stirred 

acetic " " r ° 0,n *° "hich was added 

acetrc ac.d ethyl ester (50 ^ 

-ashed with water. a„ d the organic layer was dried over 
anhydrous Ka,so.. The solvent was then d istiUe d off 

T> I T*" diSSOll ' ed in ^-thyiformaaide .„' 
To the solution was a dded acetic acid ,0.15 J, 
and the fixture was stirred for one hour at 0'c To' 

(100 ml,. The mixture was washed with water and dried 
over anhydrous Ma.so >n«. , dried 

y us Na^o,. The solvent was then distilled 
Off, and the residue was purified by means of a silica 
gel column chromatography to give 5-(3-tert- 

2 °*°-lH-l,4-bensodiazepine-3-acetic acid methyl ester 
(SO mg) as a colorless amorphous solid product. 
NHH(CDC1„ 6 = 1.45 (9 „, s) , 3 . 19( 1H , dd , J. « , „ . 
3.45 ( lH,dd. a = 7 . 6 , 17 . 0Il2) , 3.74(3H,S), 4 . 16 , lH,dd,U . 4 
l "V'e B i 34 « 2 «; d '^-<-)' 4.35- 5 . 00 ( l„, br) , 7 . 12 ( 1H^ 

(2) To a drmethylformamide (l „l, solution of the 
compound produced in (1) (120 „ g) „ ere ^ ^ 

chloromethyl biphenyl (57 mg,, sodium iodide (8 mg, and 

Ir o„e7 0arb ° nate (53 m9) - The »« stirred 

for one hour at 60»c, to which was added acetic acid 
ethyl ester (50 ml,. The mi!cture m washed ^ 

»a so'' a ™ the ,° r9aniC ^er "as dried over anhydrous 
Na,so.. The solvent was then distilled off, and the 
rescue was purified by means of a silica gel column 
chromatography to give a colorless oily product ,0.10 

HHH(CDC1,, s, 1.45 ( 9„,s,, 3. 21 ,l„, dd , J . 6 . 0 , 17 . 0 
3.59(lH, dd ,j. 8 . 2 , 17 . 0H 3 .75(3H,s), 4 . 21-4 . 28< 3H m ! 

4 - 81 < i «- d '— 5.« ( J H 

J-15.6H2), 6.98-7.51(16H /m ) 
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(3) To a methanol (1 ml) solution of the compound (0.1 
g) produced in (2) was added a IN aqueous solution of 
sodium hydroxide (0.2 ml). The mixture was stirred for 
one hour at 60°C. The reaction mixture was 
neutralized, to which was then added acetic acid ethyl 
ester (50 ml). The mixture was washed with water and 
dried over anhydrous MgSO*. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give a colorless amorphous 
solid product (0.10 g) . To a dimethyl formamide (1 ml) 
solution of this compound (0,1 g) and 2- 
fluorobenzylamine (22 mg) were added diethyl cyano 
phosphate (29 mg) and triethylamine (24 mg) . The 
mixture was stirred for 30 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml). 
The mixture was washed with water and dried over 
anhydrous MgSO*. The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give an amorphous solid 
20 product (0.12 g). 

NMR(CDC1 3 ) 6: 1.44(9H,s), 3 . 12 ( 1H, dd, J=6 . 6 , 14 . 8 Hz ) , 
3. 31(lH,dd,J=7.0, 14.8Hz), 4 . 11-4 . 30 ( 3H,m) , 4.47(lH,dd, 
J=5.0, 15.0Hz) , 4.63(lH,dd, J=5 . 8 , 15 . 0Hz ) , 4.65-4.75 
(lH,br), 4.76(lH,d,15.4Hz), 5 . 62 ( lH,d, J=15 . 4Hz ) , 6.55- 
6.65(lH,br), 6.97-7.44(20H,m) 

Example 98 

N- ( 2-Fluorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- ( 4- 
biphenylmethyl j -7-chloro-2 , 3-dihydro-2-oxo-lH-l , 4- 
benzodiazepine-3-acetamide-monohydrochloride 

The compound produced in Example 97 (0.12 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride. The solution was left standing for 
30 minutes . The solvent was then distilled off to give 
a colorless amorphous solid product (84 mg) . 
NMR(CDC1 3 ) 6: 3 . 18-3 . 32 ( 2H,m) , 4.04(2H,s), 4.42(lH,t, 
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J=7 OHz), 4.47(2H,s>, 4 . 93 ( l H ,d, J-15 . 4Hz , , 5.68(lH,d, 
J=15.4Hz), 7.03-7.77(20H,m) 

Example 99 

3 , 5-Trans-5- ( 3- tert-butoxycarbonylaminomethylphenyl ) -7- 
chloro-3- ( 2-f luorobenzyl ) aminomethyl-l-neopentyl - 
1,2,3, 5-tetrahydro-4 , l-benzoxazepin-2-one 

Acetic acid (27 mg) and 2-f luorobenzaldehyde (80 
mg) were added to a methanol (2 ml) solution of 3,5- 
trans-3-aminomethyl-5-(3-tert- 

butoxycarbonylaminomethylphenyl)-7-chloro-l-neopentyl- 
l,2,3,5-tetrahydro-4,l-benzoxazepin-2-one (0.11 g) To 
the mixture was added sodium cyano borohydride (29 ma) 
which was stirred for 30 minutes at room temperature 
To the reaction mixture was added acetic acid ethyl 
ester (50 ml), which was washed with water. The 
organic layer was dried over anhydrous Na 2 SO<. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
a colorless oily product (40 mg) . 

N M R(CDC1 3 ) 6: 0.91(9H,s), 1.45(9H,s), 2 . 97 ( lH,dd, J=6 . 2 , 
l 2 a 0 "V' 3 ' 10 < 1H ' d ^=6.0,12.0H Z ), 3.32(lH,d,J=14.0Hz), 
3.85(2H,s), 4.01(lH,t,J=6.2Hz), 4 . 36 ( 2H,d, J=6 . 2Hz ) , 
4.49(lH,d,J=14.0Hz), 4 . 87-4 . 95 ( lH,br ) , 5.99(lH,s), 
6.57(lH,d,J=2.2Hz), 6 . 96-7 . 41 ( 10H,m) 

Example 100 

3 , 5-Trans-5- ( 3-aminomethylphenyl ) -7-chloro-3- ( 2- 
f luorobenzyl ) aminomethyl-l-neopentyl- 1,2,3,5- 
tetrahydro-4 , l-benzoxazepin-2-one -dihydrochloride 

The compound produced in Example 99 (40 mg) was 
dxssolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride. The solution was left standing for 
30 minutes. The solvent was then distilled off to 
leave a colorless amorphous solid product (35 mg) 
NMR(CDC1 3 ) 6: 0.95(9H,s), 3 . 42-3 . 62 ( 3H,m) , 4.20(2H,s), 
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4.28-4.33(lH,m) , 4.37(2H,s), 4 . 38-4 . 49 ( lH,m) , 
6.13(lH,s) , 6.57(lH,s), 7 . 23-7 . 63 ( 10H, m) 

Example 101 

5 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxyc arbony laminome t hy lpheny 1 ) - 7 -c hloro- 1 - ( 4 - 
hydroxybenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acet amide 

The compound (0.65 g) produced in Example 57 was 

10 dissolved in a mixture of acetic acid ethyl ester (20 
ml) and methanol (10 ml). The solution was subjected 
to catalytic reduction in the presence of 10% 
palladium-carbon (0.1 g) as catalyst at ordinary 
temperature under atmospheric pressure. The catalyst 

15 was filtered off, and the filtrate was washed with 
water. The organic layer was dried over anhydrous 
Na 2 S0 4 . The solvent was then distilled off to give a 
colorless amorphous solid product (0.48 gj . 
NMR(CDC1 3 ) 6: 1.4(9H,m), 2.68(lH,dd), 2.88(lH,dd), 4.0- 

20 4.65(5H,m), 4.81(lH,s), 4 . 9-5 . 1 ( 2H,m) , 5 . 7-6 . 5 ( 4H, m) , 
6.65-7.6(14H,m) 

Example 102 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7 - 
25 chloro-1- ( 4 -hydroxybenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro- 

4 , l-benzoxazepine-3-acetamide-monohydrochloride 

The compound produced in Example 101 (0.22 g) was 

dissolved in a 4N acetic acid ethyl ester solution of 

hydrogen chloride (5 ml). The solution was left 
30 standing for 30 minutes . The solvent was then 

distilled off to leave a colorless amorphous solid 

product (0.21 g) . 

NMR(CDC1 3 ) 6: 2.8(2H # m) / 3 . 7-4 . l(4H,m) , 4 . 3-4 . 65 ( 4H,m>, 
4.85(lH,s), 4.91(lH,d), 5 . 63'( lH,d) , 6.41(lH f d) # 6.5- 
35 7.5(14H,m) 
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Example 103 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-acetyloxybenzyl ) -5- 

( 3-aminomethylphenyl ) -7-chloro-2-oxo-l , 2,3,5- 

tetrahydro-4, l-benzoxazepine-3- 

acetaroide •monohydrochloride 

To a dichlororoethane (8 ml) solution of the 
compound (100 mg) produced in Example 101 were added 
acetic anhydride (0.2 ml) and triethylamine (0.2 ml) 
The mixture was stirred for 40 minutes at room 
temperature. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give an oily product (80 mg) . This 
product was dissolved in a 4N acetic acid ethyl ester 
solution of hydrogen chloride (2 ml), which was left 
standing for 30 minutes. The solvent was then 
distilled off to leave a colorless amorphous solid 
product (70 mg) . 

NMR(CDC1 3 ) 6: 2 . 30 , 2 . 29 ( 3H,each s) , 2 . 5-3 . 0 ( 2H,m, , 
3^83(2H,m), 4 . 2-4 . 6 ( 3H,m) , 4 . 73 , 4 . 92 ( 1H, each d, 
J=15.0Hz), 5.23,5.29(lH,each s), 5 .47,5. 68 (1H, each 
d,J=15.0Hz), 6.3-7.5(15H,ro) 

Example 104 

3 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-2-oxo-l-f 4- [ ( 3 -phenoxypropy 1 ) oxy Jbenzyl ] - 
1/2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide. monohydrochloride 

To a dimethylformamide (4 ml) solution of the 
compound produced in Example 101 (100 mg) were added 3- 
Phenoxypropyl bromide (40 mg, and potassium carbonate 
(50 mg). The mixture was stirred for one hour at 70- 
80"C, to which was added acetic acid ethyl ester (50 
ml). The mixture was washed with water and dried over 
anhydrous Na 2 S0 4 . The solvent was distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give a colorless oily product 
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(0.08 g). This product was dissolved in a 4N acetic 
acid ethyl ester solution of hydrogen chloride (2 ml). 
The solution was left standing for 30 minutes at room 
temperature. The solvent was then distilled off to 
leave a colorless amorphous solid product (65 mg) . 
NMRfCDCl,) 6: 1.82(2H,br), 1.97(4H,m), 2.72(lH,dd), 
2.92(lH,dd), 3.83(2H,s), 4 . 02 ( 4H,m) , 4 . 35-4 . 6 ( 3H,m) , 
4.7(lH,d), 5.33(lH,s), 5 . 43 ( lH f d) , 6 . 33 ( 1H, t ) , 
6.49(lH,d), 6.75-7.4(19H,m) 



Example 105 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminoraethylphenyl ) -7- 
chloro-2-oxo-l- ( 4-pivaloyloxybenzyl ) -1 , 2 ., 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3- 

15 acetamide«monohydrochloride 

To a dichloromethane (10 ml) solution of the 
compound produced in Example 101 (110 mg) were added 
pivaloyl chloride (30 mg) and triethylamine (30 mg). 
The mixture was stirred for 20 minutes at room 

20 temperature. The reaction mixture was then subjected 
to substantially the same procedure as in Example 104 
to give a colorless amorphous solid product (78 mg) . 
NMR(CDC1 3 ) 6: 1.30(9H,s), 2.63(lH,dd), 2.87(lH,dd), 
4.03(2H,s), 4.30(2H / d) / 4..44(lH r t), 4.98(lH,d), 

25 5.43(lH,d), 5.44(^,8), 6.36(1^^), 7 . 0-7 . 7 ( 14H,m) , 
8.2-8.7(3H / m) 

Example 106 

3, 5-Trans-N- (2-fluorobenzyl)-5-(3-aminomethylphenyl)-7- 
30 chloro-l-(4-ethoxycarbonylmethyloxybehzyl)-2-oxo- 

1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3- 

acetamide • monohydrochlor ide 

To an acetonitrile (5 ml) solution of the compound 

produced in Example 101 (100 mg) were added ethyl 
35 bromoacetate (30 mg) and potassium carbonate (35 mg). 

The mixture was heated for 1.5 hour under reflux, The 
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reaction mixture was then subjected to substantially 
the same procedure as in Example 104 to give a 
colorless amorphous solid product (55 mg) . 
N M R(CDC1 3 ) 6: 1.27(3H,s), 2 . 5-3 . 0 ( 4H,«) , 3.85(2H,s), 
4.25(2 H/ q), 4.5(3H,m), 4.59(2H / s) / 4.72(lH,d), 
5.31(lH,s), 5.42(lH,d), 6.49(lH,d), 6 . 75-7 . 5 ( 14H,m) 

Example 107 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylpnenyl ) -7- 
chloro-1- [ 4- ( N, N-dimethylcarbamoylmethyloxy ) benzyl ) -2- 
oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-2- 
acetamide •monohydrochloride 

To an acetonitrile (10 ml) solution of the 
compound produced in Example 101 (130 mg) were added 
dimethyl carbamoyl chloride (30 mg) and potassium 
carbonate (50 mg) . The mixture was stirred for 3 hours 
at 50-70°C, which was then subjected to substantially 
the same procedure as in Example 104 to give a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 2.3(2H,br), 2.72(lH,dd), 2.93(lH,dd), 
3.00(3H,s), 3.08(3H,s), 3.83(2H,br), 4 . 3-4 . 6 ( 3H,m) , 
4.67(l H ,d), 5.29(lH,s), 5.52(lH,d), 6.5(2H,m), 6.9- 
7.4(14H,m) 

Example 108 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- [ 4_ ( 2- 
acetoxyethyloxy ) benzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 'monohydrochloride 

To a dimethyl formamide (8 ml) solution of the 
compound produced in Example 101 (100 mg) and acetic 
acid 2-bromoethyl ester (30 mg) was added sodium 
hydride (60% in oil, 8 mg) . The mixture was stirred 
for 30 minutes at 70 °C, which was then subjected to 
substantially the same procedure as in Example 10 to 
give a colorless amorphous solid product (18 mg) ... 
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NMR(CDC1 3 ) 6: 2.09(3H,s), 2 . 7 3 ( 1H , dd) , 2.93(lH,dd), 
4.1-4.6(9H,m), 4.73(lH,d), 5.36(lH,s), 5.40(lH,d), 
6.48(lH,t), 6.5(lH,d), 6.8-7.5(14H,m) 

5 Example 109 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl) -7- 
chloro-1- [ 4- ( 2-hydroxyethyloxy ) benzyl ] -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

10 In a mixture of tetrahydrof uran (1 ml) and 

methanol (4 ml) was dissolved the intermediate 3,5- 
trans-N- ( 2-f luorobenzyl ) -1- [ 4- ( 2- 
( acetoxyethyloxy) benzyl ] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-2-oxo- 

15 l,2,3,5-tetrahydro-4,l-benzoxazepine-3-acetamide (70 

mg) produced in Example 108. To the solution was added 
a IN aqueous solution of sodium hydroxide* The mixture 
was stirred for 30 minutes at 60°C, to which was added 
acetic acid ethyl ester. The mixture was washed with 

20 water and dried over anhydrous Na 2 SO A . The solvent was 
then distilled off to leave a crystalline product (52 
mg), m.p. 170-172°G. This product was subjected to 
substantially the same procedure as in Example 104 to 
give a colorless amorphous solid product (36 rag). 

25 NMR(CDC1 3 ) 6: 2.24(2H,m), 2 . 73 ( 1H, dd) , 2 . 93 ( lH,dd) , 
3.7-4.6(9H,m), 4.73(lH,d), 5.35(lH,s), 5.40(lH,d), 
6.38(lH,t), 6,5(lH,d), 6 • 7-7 . 5 ( 14H,m) ' 



30 



Example 110 

3 , 5-Trans-N- ( 2-f luorobenzyl j -5- ( 3-aminomethylphenyl ) - 1- 
( 4-carbonylmethyloxybenzyl ) -7-chloro-2-oxo- 1 , 2 , 3 , 5- 
tetrahydro-4, l-benzoxazepine-3- 
acetamidie *monohydrochloride 

In a mixture of tetrahydrof uran (2 ml) and 
35 methanol (5 ml) was dissolved the intermediate 3,5- 
trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
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butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 4- 
ethoxycarbonylmethyloxybenzyl ) -2-oxo-l , 2,3,5- 
te trahydro-4,l-benzoxazepine-3-acetamide (0.12 g). To 
the solution was added a IN aqueous solution of sodium 
hydroxide (2 ml). The fixture was gtirred fQr 
minutes at 60°C, which was neutralized, followed by 
extraction with acetic acid ethyl ester. The extract 
was drxed over anhydrous Na 2 SO<. The solvent was 
dxstilled off, and the residue was subjected to 
substantially the same procedure as in Example 104 to 
g^ve a colorless amorphous solid product (58 mg) 
NMH(CDC1 3 ) S: 2 . 4-3 . 0 ( 2„,m) , 3.70(2H,m), 4 . 0-4 . 6 ( 4H,m) , 
4.77(2H,s,, 5.72(lH,d, J =15Hz,, 6 . 2-7 . 6 ( 15H,m) 

Example 111 

3 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 4-methoxycarbonylmethyloxybenzyl ) -2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

Drod T ° ^ aCetoni trile (8 ml) solution of the compound 
produced xn Example 101 (200 mg) were added methyl 
bromoacetate (55 mg) and potassium carbonate (100 mg) 
The .ixture was stirred f or 1 . 5 hour at 70°C, followed 
by substantially the same procedure as in Example 104 
to gxve a colorless amorphous solid product (43 mg) 
NMR(CDC1 3 ) 6: 2.72(lH,dd), 2.92(lH,dd), 3.78(3H, S , 
3.85(2H,br), 4 . 3-4 . 55 ( 3H,m) , 4.6l(2H,s), 4.7(lH,d) / 
5.3 (lH,s), 5.43(l„ / d), 6.4(lH,t), 6.5(lH,d), 6 . 75 - 
7-4(l4H,ra) 

Example 112 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

acetylaminomethylphenyl)- 7 -chloro-l-neopentyl-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

To a pyridine (1 m i) solution of the c und 
g) produced in Example 6 were added acetic anhydride ' 



WO 98/47882 



PCT/JP98/01797 



161 

(20 mg) and dimethylaminopyridine (5 mg) . The mixture 
-was stirred for 30 minutes at room temperature, to 
which was added acetic acid ethyl ester (50 ml). The 
mixture was washed with water and dried over anhydrous 
5 Na 2 S0 4 . The solvent was distilled off, and the residue 
was purified by means of, a silica gel column 
chromatography to give a colorless amorphous solid 
product (72 mg) . 

NMR(CDC1 3 ) 6: 0.91(9H,s), 2.04(3H,s), 2 . 69 ( 1H, dd, J=6 . 0 , 
10 14.8Hz), 2.88(lH,dd, J=7. 2,14.8Hz), 3 . 35 ( lH,d r J=14 . 0Hz ) , 
4.35-4.59(6H,m), 5 . 75-5 . 88 ( lH,br ) , 5.98(lH,s), 6.27- 
6.39(lH,br), 6.57(lH,d, J=2.2Hz) , 6 . 97-7 . 40 ( 10H,m) 

Example 113 

15 3 , 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-5- ( 3- 

methanesulf onylaminomethylphenyl ) -l-neopentyl-2 -oxo- 
1,2,3, 5-tetrahydro-4 , l^-benzoxazepine-3-acetamide 

To an acetic acid ethyl ester (1 ml) solution of 
the compound produced in Example 6 (0.1 g) were added 

20 triethylamine (44 mg) and methanesulf onyl chloride (22 
mg). . The mixture was stirred for 30 minutes at room 
temperature, followed by substantially the same 
procedure as in Example 112 to give a colorless 
amorphous solid product (75 mg), 

25 NMR(CDC1 3 ) S: 0 . 92 ( 9H, s ) , 2 . 70 ( 1H, dd, J=5 . 4 , 14 . 6Hz ) , 
. - 2.,88(3H,s), 2.88(lH,dd,J=7.0,14.6Hz), 3.36(lH,d, 
J=14.0Hz), 4.33-4.59(6H,m) , 4 . 75-4 . 85( lH,br) , 
6.00(lH,s), 6.28-6.38(lH,br) , 6 . 51 ( lH,d, J=l . 8Hz ) , 7.03- 
7.40(10H,m) 

30 

Example 114 

3, 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-l-neopentyl-2- 
oxo-5- ( 3-trif luoroacetylaminomethylphenyl ) - 1 , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide 
35 Employing the compound produced in Example 6 (100 

mg) and trif luoroacetic anhydride (40 mg) , 
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substantially the same procedure as in Example 112 was 
conducted to give a colorless amorphous solid product 
(64 mg) . 

NMR(CDC1 3 ) 6: 0.91(9H,s), 2 . 69 ( lH,d, J=6 . 0, 14 . 4Hz) , 
2. 88(lH,dd,J=7. 2,14.4Hz), 3 . 35 ( lH,d, J=13 . 6Hz ) , 4.38- 
4.57(6H,m), 5.98(lH,s), 6 . 28-6 . 38 ( 1H, br ) , 6.54(lH,d, 
J-2.2HZ), 6.65-6.75(lH,br) , 6 . 96-7 . 4 1 ( 10H,m) 

Example 115 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-5- ( 3- 
methoxycarbonylaminomethyiphenyl ) -l-neopentyl-2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
To a tetrahydrofuran (1 ml) solution of the 
compound produced in Example 6 (100 mg) were added 
triethylamine (44 mg) and methoxycarbonyl (18 mg) . The 
mixture was stirred for 30 minutes at 0«C, followed by 
substantially the same procedure as in Example 112 to 
give a colorless amorphous solid product (67 mg) . 
NMR(CDC1 3 ) Sr 0.92(9H,s), 2 . 69 ( lH,dd, J=5 . 8 , 14 . 2Hz ) , 
2.88(lH,d,J=7.2,14.2Hz), 3 . 35 ( lH,d, J=14 . 0Hz ) , 3.70 
(3H,s), 4.37-4.51(6H,m), 4 . 95-5 . 05 ( lH,br ) , 5.98(lH,s), 
6.25-6.35(lH,br), 6 . 56 ( lH,d, J=2 . 2Hz ) , 6 . 98-7 . 39 ( 10H,m) 

Example 116 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -7-chloro-5- ( 3- 
methylureidomethylphenyl ) -l-neopentyl-2-oxo-l ,2,3,5- 
tetrahydro-4 , l-benzoxazepine-2-acetamide 

To a tetrahydrofuran (3 ml) solution of the 
compound produced in Example 6 (100 mg) was added 
triethylamine (44 mg) . To the mixture was added, while 
stirring at 0»C, triphosgene (28 mg) . The mixture was 
stirred for further 30 minutes at 0°C, to which was 
added a 30% aqueous solution of methylamine (0.038 ml). 
The mixture was stirred for further 30 minutes at 0<>C, 
followed by substantially the same procedure as in 
Example 112 to give a colorless amorphous solid product 
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(80 mg) . 

NMR(CDC1 3 ) 6: 0.91(9H,s), 2 . 70 ( lH,dd, J=5 . 4 , 13 . 8Hz ) , 
2.75,2.78(3H,each s), 2 . 86 ( 1H, dd , J=7 . 2 , 13 . 8Hz ) , 3-35 
(lH,d, J=13.6Hz) , 4.38-4.50(7H,m), 4 .. 75-4 . 85 ( 1 ,br ) , 
5 5.97(lH,s), 6.35-6.50(lH,br) , 6 . 57 ( 1H, d, J=2 . 2Hz ) 6.96- 
7.34(10H,m) 

Example 117 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

10 acetylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro- 
2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

Employing the compound produced in Example 5 (40 
mg) and acetic anhydride (0.1 ml), substantially the 
same procedure as in Example 112 was taken to give a 

15 colorless crystalline product, m.p. 168-170°C (38 mg) . 
NMR(CDC1 3 ) 6: 1.95(3H,s), 2 . 7 3 ( lH,dd, J=5 . 8 , 16Hz ) , 
2.95(lH,dd, J=7.4,15.8Hz) , 4 . 34 ( 2H,d, J=5 . 8Hz ) , 4.35- 
4-65(3H,m), 4. 87 ( lH,d, J=14 . 6Hz), 5.37(lH,s), 5.47(lH,d, 
J=14.6Hz), 5.63(lH,m), 6.38(lH / m) f 6 . 50 ( lH,d, J=2 . 2Hz ) , 

20 6.9-7.7(21H,m) 

Example 118 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-aminobenzyl ) -5- ( 3-N- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 

25 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-2-acetamide 

An acetic acid ethyl ester (20 ml) solution of the 
compound produced in Example 58 (1 g) was subjected to 
catalytic hydrogenation in the presence of a 10% 
palladium-carbon (0.1 g) . The catalyst was filtered 

30 off. The solvent was distilled off, and the residue 
was purified by means of a silica gel column 
chromatography to give a colorless oily product (0.7 

g)- 

NMR(CDC1 3 ) 6: r.28(9H,s), 2.69(lH,dd), 2.89(lH,dd), 
35 3.7-4.6(6H,m), 5.13(lH,s), 5.27(lH,m), 5.60(lH,d), 
6.34(lH,m), 6.47(lH,d), 6 . 5-7 . 5 ( 14H,m) 
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Example 119 

3 / 5-Trans-N-(2-fluoroben 2 yl)-l- ( 4-acetylaminoben 2 yl)-5. 
( 3-aminomethylphenyl ) -7 -chloro-2-oxo- 1 , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

To a dichloromethane (5 ml) solution of the 
compound produced in Example 118 (0.15 g) were added 
acetic anhydride (0.1 ml) and triethylamine (0.1 ml). 
The mixture was stirred for one hour at room 
temperature. The solvent was then distilled off, and 
the residue was purified by means of a silica gel 
column chromatography to give a colorless oily product 
(0.12 g). to this compound was added a 4N acetic acid 
ethyl ester solution of hydrogen chloride (1 ml). The 
mixture was left standing for 40 minutes at room 
temperature. The solvent was distilled off to leave a 
colorless amorphous solid product (54 mg) . 
NMR(CDC1 3 ) 6: 2.14(3H,s), 2.72(lH,dd), 2.90(lH,dd), 
3.85(2H,br), 4 . 3-4 . 6(3H,«) , 4.67(lH,d), 5.25(lH,s), 
5.48<lH,d), 6.41(lH,t), 6.48(lH,d), 6 . 8-7 . 9 ( 15H,m) 

Example 120 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 4-methanesulf onylaminobenzyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

To a dichloromethane (5 ml) solution of the 
compound produced in Example 118 (0.15 g) were added 
methanesulfonyl chloride (0.05 g) and triethylamine 
(0.04 g). The mixture was stirred for 30 minutes at 
room temperature, followed by substantially the same 
procedure as in Example 119 to give a colorless 
amorphous product (70 mg) . 

NMR(CDC1 3 ) 6: 2.72(lH,dd), 2.94(lH,dd), 3.39(3H,s), 
3.83(2H,br), 4.3-4.6(3H,m), 4.85(lH,d), 5.34(lH,s), 
5.47(lH,d), 6.33(lH,t), 6 . 53 ( 1H, t) , 6 . 9-7 . 5 ( 14H,m) 
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Example 12 1 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-N-tert- 
butoxycarbonyl aminomet hylphenyl ) - 7 -chloro- 1 - ( 4 - 
dimethylaminobenzyl ) -2-oxp-l , 2,3, 5-tetrahydro-4 , 1- 
5 benzoxazepine-3-acetamide 

Employing 2-amino-5-chloro-a- ( 3-tert- 
butoxycarbonylaminomethylphenyl) benzyl alcohol (0.5 g) 
and 4-dimethylaminobenzaldehyde (0.23 g), substantially 
the same procedures as in Example 1 was taken to 
10 produce a colorless oily compound (0,2 g) . 

NMR(CDC1 3 ) 6: 1.44(9H,s), 2 . 6-3 . 0 ( 2H,m) , 2.93(6H,s), 
4.23(2H,d,J=5.8Hz), 4 . 35-4 . 7 ( 4H,m) , 4.95(lH,m), 
5.25(lH,s), 5.47(lH,d, J=14.2Hz) , 6.40(lH,t), 
6.45(lH,d,J=1.6Hz) , 6.6-7.4(14H,m) 

15 

Example 122 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3 -aminome t hylphenyl ) -7- 
chloro-1- ( 4-dimethylaminobenzyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4, l-benzoxazepine-3- 
20 acetamide-dihydrochloride 

NMR(CDC1 3 ) 6: 2.72(lH / dd) / 2.93(6H,s), 3.82(2H,m), 
4.35-4.7(4H,m) , 5.28(lH,s) , 5 . 47 ( 1H, d, J=14 . 4Hz ) , 
6.42(lH,t), 6.47(lH,d,J=2Hz), 6 . 55-7 . 5 ( 14H ,m) 

25 Example 123 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- ( 3-tert- 
butoxyxcarbonylaminopropyl ) aminomethylphenyl J -7-chloro- 

1- neopentyl-2-oxo-l , 2,3, 5-tetrahydro-4 , 1-benzoxazepine- 

2- acetamide 

<- Employing 3, 5-trans-N-( 2-f luorobenzyl )-7-chloro-5- 
( 3-f ormylphenyl ) -1-neopentyl -2-oxo-l , 2 , 3 , 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide produced in Example 41- 
(7) (0.2 g) and N-Boc-1 , 3-diaminopropane (71 mg) , 
substantially the same procedure as in Example 41-(8) 
was taken to give a colorless amorphous solid product 
(0.28 g) . 
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NMR(CDC1 3 ) 6: 0.92(9H,s), 1.43<9H,s), 1 . 61-1 . 70 ( 2H,m) , 
2.66-2.75(3H,m), 2 . 89 ( lH,dd, J=7 . 0, 14 . 2Hz ) , 3.18- 
3.26(2H,m), 3 . 35 ( lH,d, J=13 . 8Hz) , 3.79(2H,s), 4.38- 
4.51(4H,m), 5.10-5.15(lH,br), 5 . 99 ( lH,s ) , 6 . 30- 
6.45(lH,br), 6.59(lH,d,J=2.2Hz), 7 . 02-7 . 38 ( 10H,m) 

Example 124 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -5- [ 3- ( 3- 

a n ,inopropyl)aminomethylphenyl]-7-chloro-l-neopentyl-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • dihydrochloride 

The compound produced in Example 123 (0.20 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (3 ml). The solution was left 
standing for 30 minutes at room temperature, followed 
by distilling off the solvent to leave a colorless 
amorphous solid product (0.16 g). 

NMR(CDC1 3 ) 6s 0.95(9H,s), 2 . 01-2 . 20( 2H,m) , 2.77- 
2.85(2H,m), 3.20-3.22(4H,m), 3 . 75 ( lH,d, J=14 . 6Hz ) , 
4.24(2H,s), 4.42-4.48(4H,m), 6.06(lH,s), 
6.49(lH,d,J=2.2Hz) , 7 . 01-7 . 59 ( 10H,ro) 

Example 125 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3- 

aminoacetylaminomethylphenyl ) -l-benzyl-7-chloro-2-oxo- 
1/2,3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide »monohydrochloride 

To a dimethyl formamide (3 ml) solution of the 
compound produced in Example 2 (80 mg) and N-Boc- 
glycine (40 mg) were added diethyl cyano phosphate (50 
mg) and triethylamine (0.05 ml). The mixture was 
stirred for 20 minutes at room temperature, to which 
was added acetic acid ethyl ester (50 ml) . The mixture 
was washed with water and dried over Na 2 SO«. The 
solvent was distilled off to leave an oily compound (70 
mg), which was dissolved in a 4N acetic acid ethyl 
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ester solution of hydrogen chloride (2 ml). The 
solution was left standing for 30 minutes at room 
temperature to give a colorless amorphous solid product 
(47 mg) . 

NMR(CDC1 3 ) 6: 2 . 72 ( 1H, dd) , 2 . 93 ( 1H , dd) , 3 . 41 ( 2H , s ) , 
4.3-4.6(5H,m), 4.85(lH,d), 5.37(lH,s), 5.93(lH,d), 
6.41(lH,t), 6.50(lH,d), 6.9-7.7(16H,m) 

Example 126 

3, 5-Trans-N-( 2-f luorobenzyl) -l-.( 4-biphenylmethyl ) -7- 
chloro-2-oxo-5- [ 3- [ piperidin-4- 

yl ) car bony laminomethyl ] phenyl ] -1 , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide-monohydrochloride 

To a dimethyl formamide (5 ml) solution of the 

15 compound produced in Example 5 (0.1 g) and N-Boc- 

piperidine-4-carbbxylic acid (42 mg) were added diethyl 
cyano phosphate (30 mg) and triethylamine (0.03 ml). 
The mixture was stirred for 20 minutes at room 
temperature, followed by substantially the same 

20 procedure as in Example 125 to give a colorless 
amorphous solid product (70 mg) . 

NMR(CDC1 3 ) 6: 1.4-2. 3(5H,m), 2.5-3. 2(6H,m), 4.2-4.6 
(5H,m), 4.88(lH,d,J=14.6Hz), 5 . 37 ( 1H, s ) , 5 . 45 ( 1H, d, 
J=14.6hz), 5.86(lH,m), 6 . 48 ( 1H, d, J=l . 8Hz ) , 6.55(lH,m), 
25 6.8-7.7(19H / m) 

Example 12? 

3 , 5-Trans-N- ( 2 -f luorobenzyl ) -5- [ 2 - ( 3- 
aminppropyloxy)phenyl]-7-chloro-l-isobutyl-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide^monohydrochloride 

(1) To a dimethyl formamide (15 ml) solution of 3,5- 
trans-7-chloro-5- ( 2-hydroxyphenyl ) -l-isobutyl-2-oxo- 
l,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid 
35 ethyl ester (0.8 g) were added bromopropyl phthalimide 
(0.6 g) and potassium carbonate (0.38 g). The mixture 
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was stirred for 4 hours at 60°C, to which was added 
• acetic acid ethyl ester (50 ml). The mixture was 
washed with water and dried over anhydrous Na 2 S0«. The 
solvent was then distilled off, and the residue (1.1 g) 
was dissolved in ethanol (20 ml). To the solution was 
added hydrazine. monohydrate (0.2 ml), and the mixture 
was stirred for 3 hours at 60-70°C. Insolubles were 
filtered off, and, from the filtrate, the solvent was 
distilled off. The residue was dissolved in 
tetrahydrofuran (20 ml), to which was added di-t-butyl 
dicarboxylate (0.46 g) . The mixture was stirred for 20 
minutes at room temperature. The reaction mixture was 
concentrated under reduced pressure. The concentrate 
was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-5- [ 2- ( 3-tert- 
bu t oxyc arbony laminopropyloxy ) phenyl ] - 1 - i s obu ty 1 - 2 -oxo - 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester as a colorless oily product (1.0 g) . 
NMR(CDC1 3 ) 6: 0.92(3H,d), 0 . 99 ( 3H,d) , 1 .26 ( 3H, t) , 
1.42(9H,s), 1.66(2H,m), 2.0(lH,m), 2 . 5-3 . 0 ( 3H,m) , 
3.45(lH,dd), 3.7-4.0(2H,m), 4.15(2H,dq), 4.28(lH,m), 
4.42(lH,dd), 6.09(lH,s), 6.65(lH,d), 6 . 8-7 . 7 ( 6H,m) 
(2) The compound produced in (1) (0.8 g) was dissolved 
in a mixture of tetrahydrofuran (8 ml) and methanol (10 
25 ml). To the solution was added a IN aqueous solution 
of sodium hydroxide (4 ml). The mixture was stirred 
for one hour at 60-70-C. The reaction mixture was 
neutralized, which was subjected to extraction with 
acetic acid ethyl ester (30 ml) . The extract solution 
30 was dried over anhydrous Na 2 S0 4 . The solvent was then 

distilled off to leave an amorphous solid product (0.15 
g), which was dissolved in dimethyl formamide (6 ml). 
To the solution were added 2-f luorobenzylamine (40 mg) , 
triethylamine (0.05 ml) and diethyl cyano phosphate (60 
35 mg). The mixture was stirred for 30 minutes at room 

temperature. To the reaction mixture was added acetic 
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acid ethyl ester (30 ml), which was washed with water. 
The organic layer was dried over anhydrous Na 2 S0<. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
5 a colorless oily product (0.18 g) . This compound (0.18 
g) was dissolved in a 4N acetic acid ethyl ester 
solution of hydrogen chloride. The solution was left 
standing for 30 minutes, followed by distilling off the 
solvent to give a colorless amorphous solid product 
10 (0.1 g) . 

NMR(CDC1 3 ) 6: 0 . 92 ( 3H, d) , 0 . 98 ( 3H,d) , 1 . 5-2 . 5 ( 5H, m) , 
2.72(lH,dd), 2.87(lH,dd), 3.42(lH,m), 3 . 8-4 . 7 ( 8H,m) , 
6.07(lH,s) , 6.57(lH,m) , 6.62(lH,d) , 6 . 8-7 . 6 ( 10H,m) 

15 Example 12 8 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 4- ( 3-aminopropyloxy ) -2- 
methoxyphenyl ] -7-chloro-l-neopentyl-2-oxo- 1,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3- 
acet amide- mono hydrochloride 

20 (1) Employing 3, 5-trans-7-chloro-5-(4-hydroxy-2- 

methoxyphenyl ) -l-neopentyl-2-oxo-l ,2,3 , 5-tetrahydro- 
4, l-benzoxazepine-3-acetic acid ethyl ester ( 3 . 0 g) and 
bromopropyl phthalimide (1.8 g) , substantially the same 
procedure as in Example 12 7- (1) was taken to give 3,5- 

25 trans-5-[4-( 3 - tert-butoxycarbonylaminopropyloxy ) - 2 - 
methoxyphenyl ] -l-neopentyl-2-oxo- 1,2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetic acid ethyl ester (1.7 g) . 
(2) The compound produced in (1) (1.0 g) was subjected 
to hydrolysis by substantially the same procedure as in 

30 Example 127-(2) to give a compound (0.15 g), m.p.158- 

160°C. Employing this compound and 2-f luorobenzylamine 
(40 mg), substantially the same procedure as in Example 
127-(2) was taken to give a colorless amorphous solid 
product (0. 125 g) . 

35 NMR(CDC1 3 ) 6: 0.91(9H,s), 1 . 8-2 . 2 ( 4H,m) , 2 . 6-3 . 1 ( 4H,m) *, 
3.33(lH,d), 3.59(3H,s), 4 . 3-4 . 6 ( 4H,m) , 6.18(lH,s), 6.4- 
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7.5(10H,m) 
m.p. : 90-95°C 

Example 129 

> 3 , 5-Trans-l- ( 4-biphenylmethyl ) -5- ( 3-tert- 

butoxycarbonylaminoraethylphenyl ) -7-chloro-3- [ 1- ( 4- 
f luorophenyl )pipera 2 in-4^yl-carbonylmethyl ] -1 , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepin-2-one 

To a dimethyl formamide (6 ml) solution of the 
compound produced in Example 4-(2) were added l-(4- 
fluorophenyl)piperazine (52 mg) , triethylamine (0.04 g) 
and diethyl cyano phosphate (50 mg) . The mixture was 
stirred for 20 minutes at room temperature. To the 
reaction mixture was added acetic acid ethyl ester (50 
15 ml). The mixture was washed with water and dried over 
anhydrous Na 2 S0 A . The solvent was then distilled off. 
The residue was purified by means of a silica gel 
column chromatography to give a colorless amorphous 
solid product (0.13 g) . 

NMR(CDC1 3 ) 6: 1.44(9H,s), 2.80(lH,dd), 2 . 9-3 . 4 (5H,m) , 
3^.6-3. 9(4H,m), 4.22(2H,d), 4.63(lH,dd), 4.90(lH,d, 
J-Hz), 5.36(lH,s), 5.50(lH,d,J=14.8Hz), 6.49(lH,s), 
6.8-7.7(19H,m) 

25 Example 130 

3, 5-Trans-5- ( 3-aminomethylphenyl ) -1- (4-biphenylmethyl ) - 
7-chloro-3-[l-(4-fluorophenyl)piperazin-4-yl- 
carbonylmethyl ) -1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepin-2- 
one monohydrochloride 

30 The compound produced in Example 129 (0.12 g) was 

dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (2 ml). The solution was left 
standing for 30 minutes at room temperature. The 
solvent was then distilled off to leave a colorless 
35 amorphous solid product (0.11 g) . 

NMR(CDC1 3 ) 6: 2 . 5-3 . 4 ( 8H,m) , 3 . 6-3 . 9 ( 6H,m) , 
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4.63(lH,dd), 4.90(lH,d, J=14.8Hz) , 5.38(lH,s), 
- 5.S0(lH,d, J=14.8Hz) , 6.51(lH,s), 6 . 8-7 . 6 ( 19H,m) 

Example 131 

3 , 5-Trans- 1- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-3-(4- 
phenylpiperidin-l-yl-carbonylmethyl ) -1 / 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepin-2-one 

Employing the compound produced in Example 4-(2) 
(0.15 g) and 4-phenylpiperidine (42 mg), a colorless 
amorphous solid product (0.14 g) was produced by 
substantially the same procedure as in Example 128. 
NMR(CDC1 3 ) 6: 1 . 1-2 . 0 ( 4H,m) , 1 . 44 ( 9H, s ) , 2 . 5-3 . 4 ( 5H,m) , 
4.0-4. 3(3H,m), 4 . 6-5 . 0 ( 3H,m) , 5.37(lH,s), 5.53(lH,m), 
15 6.49(lH,s), 6.9-7.7(20H,ra) 

Example 132 

3 r 5-Trans -5- ( 3-aminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
7-chloro-3- ( 4-phenylpiperidin-l-yl-carbonylmethyl ) - 

20 1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepin-2- 
one-monohydrochloride 

Employing the compound produced in Example 131 
(0.1 g), a colorless amorphous solid product (0.07 g) 
was produced by substantially the same procedure as in 

25 Example 129. 

NMR(CDC1 3 ) 6: 1.4->2.0(4H / m) / 2 . 55-3 . 4 ( 6H,m) , 3.79(2H, 
br), 4.65(lH,m), 4 . 9 ( lH,dd) , 5 . 40 ( 1H, s ) , 5.55(lH,dd), 
6.52(lH,d, J=1.8Hz) 6.9-7.65(20H,m) 

30 Example 133 

3 , 5-Trans-N- ( 2-f luorbbenzyl ) -7-chloro-l- ( 3 , 3- 
dimethylbutyl ) -2-oxo-5- ( 3-tritylaminomethylphenyl ) - 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (A) , 
3, 5-cis-N- ( 2-f luorobenzyl ) -7-chloro-l- ( 3 , 3- 

35 dimethylbutyl ) -2-oxo-5- ( 3-tritylaminomethylphenyl ) - 
1, 2,3,5-tetrahydro-4, l-benzoxazepine-3-acetamide (B) 
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(1) A tetrahydrofuran (30 ml) solution of N-methyl-N- 
methyloxy-2-amino-5-chlorobenzamide (3.22 g) and N- 
trityl-3-bromobenzylamine (4.28 g) was cooled to -78°C. 
To the solution was gradually added dropwise a hexane 
solution of n-butyl lithium (1.6 mol/L) (31 ml). To 
the mixture were then added water (70 ml) and acetic 
acid ethyl ester (100 ml). The organic layer was 
washed with water and dried over anhydrous MgS0 4 . The 
solvent was distilled off, and the residual yellow oily 
compound was purified by a silica gel column 
chromatography to give 2-amino-3 ' -tritylaminomethyl-5- 
chlorobenzophenone (2.2 g) as a yellow oily product. 

(2) To a methanol (20 ml) solution of 2-amino-3'~ 
tritylaminomethyl-5-chlorobenzophenone (2 g) was added 
sodium borohydride (227 mg) . The mixture was stirred 
for 3 hours at room temperature, to which was added 
acetic acid ethyl ester (100 ml) . The mixture was 
washed with water and then dried over anhydrous MgS0 4 . 
The solvent was then distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give the object 2-amino-5-chloro-a- ( 3- 
tritylaminomethylphenyl) benzyl alcohol (2.0 g) as a 
colorless oily product . 

NMR(CDC1 3 ) S: 3.34(2H,s), 5.77(lH,s), 6.58(lH,d, 
J=9.0Hz), 7.05-7.55(21H,m) 

(3) To an acetic acid ethyl ester (20 ml) solution of 
the compound produced in (2) (2 g) were added water (8 
ml) and a IN aqueous solution of sodium hydroxide (5 
ml). To the mixture was added, at 0°C, an acetic acid 
ethyl ester (3 ml) solution of tert-butyl acetyl 
chloride (0.59 g) . The mixture was stirred for further 
30 minutes, to which was added acetic acid ethyl ester 
(100 ml). The mixture was washed with water and dried 
over anhydrous Na 2 S0 4 , then the solvent was distilled 
off. The residue was purified by means of a silica gel 
column chromatography to give N-[4-chloro-2-( 3- 
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tritylaminomethyl-a-hydroxybenzyl ) phenyl ] -3 , 3- 
dimethylbutanamide (2.2 g) as a colorless oily product. 
To a dichloromethane (20 ml) solution of this compound 
(2 g) was added tetra-n-butyl ammonium borohydride (2.6 
5 g) . The mixture was heated for 2 hours under reflux, 
to which was then added acetic acid ethyl ester ( 100 
ml ) . The mixture was washed with water and dried over 
anhydrous Na 2 S0 4/ then the solvent was distilled off. 
The residue was purified by means of a silica gel 
column chromatography to give 5-chloro-2- ( 3 , 3- 
dimethylbutylamino ) -a- ( 3-tritylaminomethylphenyl ) benzyl 
alcohol as a colorless oily product (1.93 g). 
NMR(CDC1 3 ) 6: 0.88(9H,s), 1 . 34-1 . 42 ( 2H,m) , 2.97-3.05 
<2H,m), 3.34(2H /S ), 5.77(1H,S), 6 . 58 ( 1H, d, J=8 . 4Hz ) , 
15 6.99(lH,d,J=2.6Hz), 7 . 13-7 . 51 ( 20H,m) 

(4) To an acetic acid ethyl ester (20 ml) solution of 
5-chloro-2- ( 3 , 3-dimethylbutylamino ) -a- ( 3- 
tritylaminomethylphenyl) benzyl alcohol (1.97 g) were 
added water (7 ml) and a IN aqueous solution of sodium 
20 hydroxide (4 ml). To the mixture was added furaaric 
chloride monoethyl ester (0.55 g), The mixture was 
stirred for one hour under ice-cooling to which was 
added acetic acid ethyl ester (30 ml) . The organic 
layer was washed with water and dried over anhydrous 
25 MgS0 4 . The solvent was distilled off, and the residue 
was then dissolved in ethanol (5o ml) . To the solution 
was added potassium carbonate ( 500 mg ) . . The mixture 
was stirred overnight at room temperature. Insolubles 
were filtered off , and, then the solvent was distilled 
30 off. The residue was purified by means of a silica gel 
column chromatography to give 7-chloro-l- ( 3 , 3- 
dimethylbutyl ) -1 , 2 , 3 , 5-tetrahydro-5^ ( 3- 
tritylaminomethylphenyl ) -2-oxo-l , 2 : , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (2.0 g) as a 
35 colorless oily product. 

NMR(CDC1 3 ) 6: 0 . 63 ( l/2x9H, s j , 0 . 97 ( l/2x9H, s ) , 1.17- 
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1.29(5H,m), 2.69-3.22(3H,m), 3 . 27 ( l/2x2H, s ) , 3.37 
(l/2x2H,s), 3.18-3.81(l/2x2H,m), 4 . 04-4 . 19 ( 2H,m) , 
4.41(l/2xlH,dd, J=5.8,8.0Hz) , 4 . 51 ( l/2xlH, t , J=6 . 8Hz ) , 
5.72(l/2xlH,s), 5.88(l/2xlH,s), 6 . 64 ( l/2xlH,d, J=2 . 2Hz ) , 
7.00-7.57(21H+l/2xlH,m) 

(5) To an ethanol (20 ml) solution of the compound 
produced in (4) (1.9 g) was added a IN aqueous solution 
of sodium hydroxide (3 ml). The mixture was stirred 
for one hour at 60°C, which was neutralized, followed 
by addition of acetic acid ethyl ester (50 ml). The 
mixture was washed with water and dried over anhydrous 
MgS0 4 . The solvent was distilled off, and the residue 
was purified by means of a silica gel column 
chromatography to give a colorless amorphous solid 
15 product (1.4 g) . To a dimethyl formamide (8 ml) 
solution of this compound (0.80 g) and 2- 
fluorobenzylamine (0.16 g) were added diethyl cyano 
phosphate (227 mg) and triethylamine (176 mg) . The 
mixture was stirred for 30 minutes at room temperature, 
20 to which was added acetic acid ethyl ester (50 ml). 
The mixture was washed with water and dried over 
anhydrous MgS0 4 . The solvent was then distilled off, 
and the residue was purified by means of a silica gel 
column chromatography to give two species of colorless 
25 oily products, i.e. 3,5-trans compound (0.22 g) and 
3.5-cis compound (0.28 g) . 
3,5-Cis(B) 

NMR(CDC1 3 ) 6: 0 . 10-0 . 25 ( lH,m) , 0 . 45-0 , 58 ( lH,m) , 
0.62(9H,s), 2. 79(lH,dd,J=6.0, 14.4Hz), 2 . 95-3 . 12 ( 2H,m) , 
30 3.27(2H,s), 3 . 61-3 . 7 8 ( lH,m) , 4 . 45-4 . 54 ( 3H,m) , 
5.88(lH,s), 6.34-6.40(lH,br), 6 . 97-7 . 54 ( 26H,m) 
3,5-Trans(A) 

NMR(CDC1 3 ) 6: 0.97(9H,s), 1 . 47-1 . 68 ( 2H,m) , 2.66(lH,dd, 
J=6. 2, 14.6Hz), 2.88(lH,dd,J=7.4,14.6Hz) , 3.36(2H,s), 
35 3.62-3.78(lH,m) , 4 . 18-4 . 33 ( lH,m) , 4 . 39-4 . 45 ( 3H,m) , 

5.70(lH,s), 6.23-6.29(lH,br) , 6 . 62 ( lH,d, J=2 . 2Hz ) , 6.95- 
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7.58(25H,m) 
Example 134 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
5 chloro-1- ( 3 , 3-dimethylbutyl ) -2-oxo-l , 2,3, 5-tietrahydro- 
4 , l-benzoxazepine-3-acetamide«monohydrochloride 

To an acetone (1.8 ml) solution of the 3,5-trans 
compound (B) produced in Example 133 (0.15 g) was added 
cone, hydrochloric acid (0.2 ml). The mixture was 

10 stirred for one hour at 60°C. The reaction mixture was 
made alkaline with a IN aqueous solution of sodium 
hydroxide, to which was added acetic acid ethyl ester 
(50 ml). The organic layer was washed with water and 
dried over anhydrous Na 2 S0 A . The solvent was then 

15 distilled off. The residue was purified by means of a 
silica gel column chromatography to give an oily 
compound. The compound was dissolved in a 4N acetic 
acid ethyl ester solution of hydrogen chloride (0.1 
ml). The solvent was distilled off to leave a 

20 colorless amorphous solid product (83 mg) . 

NMR(CDC1 3 ) 6: 0.99(9H,s), 1 . 45-1 • 79 (2H,m) , 2.77-2.82 
(2H,m), 3.73-3.88(lH,m), 4 . 12 ( 2H, s J , 4 . 22-4 . 35 ( lH,m) , 
4.42-4.49(3H,m), 5.79(lH,s), 6.49(lH,s), 7.01-7.51 
(10H,m) 

25 

Example 135 

3 , 5 -Trans -N- ( 2 - f luorobenzyl )- 1 -[ 4 - 
( acetyloxymethyl ) benzyl ] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chlorb-2-oxo- 
1,2, 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) To a methanol (12 ml) solution of 2-amino-5- 
chloro-a- ( 3-tert-butbxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.45 g) and 4-formyl benzoic acid methyl ester 
(0.24 g) was added acetic acid ).0.1 g) . The mixture 
35 was stirred for 10 minutes at room temperature. 

To the reaction mixture was added sodium cyano 
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borohydride, which was stirred for 2 hours at 60°C. To 
the reaction mixture was added acetic acid ethyl ester 
(50 ml), which was washed with water and dried over 
anhydrous MgSO«, then the solvent was distilled off. 
5 The residue was purified by means of a silica gel 

column chromatography to give the objective 5-chloro-2- 
( 4-methoxycarbonylbenzyl ) -a- ( tert- 

butoxycarbonylaminomethylphenyl) benzyl alcohol as a 
colorless oily product (0.7 g). A tetrahydrofuran (8 

10 ml) solution of this product (0.7 g) was added dropwise 
to a tetrahydrofuran (20 ml) suspension of lithium 
aluminum hydride (0.14 g) . The mixture was stirred for 
30 minutes at room temperature, to which were added 
water (0.15 ml) and a IN aqueous solution of sodium 

15 hydroxide. Insolubles were filtered off, and the 
filtrate was concentrated to give 5-chloro-2-(4- 
hydroxymethylbenzylamino) -at- ( 3-tert- 

butoxycarbonylaminomethylphenyl) benzyl alcohol as a 
colorless oily product (0.6 g) . 

NMR(CDC1 3 ) 6: 1.45(9H,s), 4 . 0-4 . 4 ( 4H,m) , 4.69(2H,d, 
J=8.8Hz), 4.8(lH,m), 5.78(lH,s), 6.55(lH,m), 6.9- 
7.5(llH /m ) 

(2) To an acetic acid ethyl ester (15 ml) solution of 
the product (0.6 g) produced in (1) were added a IN 
aqueous solution of sodium hydroxide (5 ml) and fumaric 
chloride monoethyl ester (300 mg) . The mixture was 
stirred for one hour under ice-cooling, to which was 
added acetic acid ethyl ester (30 ml) . The organic 
layer was washed with water and dried over anhydrous 
30 MgSO,. The solvent was distilled off, and the residue 
was dissolved in ethanol (15 ml). To the solution was 
added potassium carbonate (400 mg) , which was stirred 
for 5 hours at 50-60°C. Insolubles were filtered off, 
and, from the filtrate, the solvent was distilled off! 
The residue was purified by means of a silica gel 
column chromatography to give a colorless oily product. 
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NMR(CDC1 3 ) 6: 1.25(3H,dt), 2 . 6-3 - 3 ( 2H,m) , 4.0-4.3 
(4H,m), 4.44(2/3xlH,dt), 4 . 6-4 . 8 ( 3H,m) , 5 . 0 ( lH,m) , 
5.24(2/3xlH,s) , 5.63(2/3xlH,d), 5 . 90( 2/3xlH, 3 ) , 
6.46(2/3xlH,s), 6 . 6-7 . 5 ( 10H,ra) 

(3) To an ethanol (10 ml) solution of the compound 
(0.4 g) produced in (2) was added a IN aqueous solution 
of sodium hydroxide. The mixture was stirred for 0.5 
hour at 60°C. The reaction mixture was neutralized, to 
which was then added acetic acid ethyl ester (50 ml) . 
The organic layer was washed with water and dried over 
anhydrous MgS0 4 . The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give a colorless amorphous solid 
product (0.3 g). To a dimethyl formamide (8 ml) 
solution of this product (0.3 g) and 2- 
fluorobenzylamine (80 mg) were added diethyl cyano 
phosphate (100 mg) and triethylamine (100 mg) . The 
mixture was stirred for 20 minutes at room temperature, 
to which was added acetic acid ethyl ester (50 ml) . 
The mixture was washed with water and, then, dried over 
anhydrous MgS0 4 . The solvent was distilled off, and 
the residue was dissolved in pyridine (2 ml), to which 
was added acetic anhydride (2 ml). The mixture was 
stirred for 1.5 hour at room temperature, to which was 
added acetic acid ethyl ester (50 ml). The mixture was 
washed with water and dried over anhydrous Na 2 S0 4 . The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
a colorless oily product (0.18 g). 

NMR(CDC1 3 ) 6: 1.44(9H,s), 2.09(3H,s), 2.70(lH,dd), 
2.93(lH,dd), 4.27(2H,d,J=6hz), 4 . 35-4 . 6 ( 3H,m) , 
4.27(lH,d,J=14.8Hz), 5.09(2H,s), 5 . 3-5 . 5 ( 2H,m) , 
6.32(lH,t), 6.5(lH,d,J=2.2Hz), 6 . 9^7 . 4 ( 14H,m) 

Example 136 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -l- [ 4- 
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( acetyloxymethyl ) benzyl ] -5- ( 3-aminomethylphenyl ) -7- 
chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acet amide •monohydrochloride 

The compound produced in Example 125 (0.16 g) was 
dissolved in a 4N acetic acid ethyl ester solution of 
hydrogen chloride (2 ml), which was left standing for 
30 minutes. The solvent was distilled off to leave a 
colorless amorphous solid product (80 mg) . 
NMR(CDC1 3 ) 6: 2.08(3H,s), 2.73(lH,dd), 2.93(lH,dd), 
3.6(2H,m), 3.85(2H,m), 4 . 3-4 . 6 ( 3H,m) , 4.88(lH,d, 
J=15Hz), 5.07(2H,s), 5 . 33 ( 1H, d, J=14 . 6hz ) , 5.39(lH,s), 
6.49(lH,d,J=2.2Hz), 6.62(lH,t), 6 . 8-7 . 5 ( 14H,m) 

Example 137 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- [ 4 - ( hydroxymethyl ) benzyl ] -2-oxo- 1,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide 

To a methanol (2 ml) solution of the compound 
produced in Example 136 (40 mg) was added a IN aqueous 
solution of sodium hydroxide (0.5 ml), which was 
stirred for 30 minutes at 60°C. To the reaction 
mixture was added acetic acid ethyl ester (20 ml), 
which was washed with water and dried over anhydrous 
Na 2 S0 A . The solvent was distilled off to leave a 
colorless amorphous solid product (20 rag). 
NMR(CDC1 3 ) 6: 2.37(2H,m), 2.68(lH,dd), 2.88(lH,dd), 
3.83(2H,s), 4.3-4.55(3H,m), 4.61(2H,s), 4.95(lH,s), 
5.72(lH,d,J=14Hz), 6.2-6.6(3H,m), 6 . 8-7 . 5 ( 14H,m) 

Example 138 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) A tetrahydrofuran (30 ml) solution of N-methyl-N- 
methyloxy-2-aminobenzamide (2.70 g) and N-tert- 
butoxycarbonyl-3-bromobenzylamine (2.86 g) was cooled 



WO 98/47882 



179 



PCT/JP98/01797 



to -78°C. To the solution was gradually added dropwise 
a hexane solution of n-butyl lithium (1.6 mol/L) (31 
ml). To the mixture were then added water (70 ml) and 
acetic acid ethyl ester (70 ml). The organic layer was 
5 washed with water and dried over anhydrous MgS0 A . The 
solvent was then distilled off. The residual oily 
compound was purified by means of a silica gel column 
chromatography to give 2 -amino- 3 '-(tert- 

butoxycarbonylaminomethyl)benzophenone as a yellow oily 
10 product ' (1.2 g) . 

(2) To a methanol (20 ml) solution of 2 -amino- 3- ( tert- 
butoxycarbonylaminomethyl)benzophenone (1 g) was added 
sodium borohydride (0.3 g) , which was stirred for 30 
minutes at room temperature. To the reaction mixture 

15 was added acetic acid ethyl ester (100 ml). The 

mixture was washed with water and dried over anhydrous 
MgS0 4 . The solvent was then distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give the object 2-amino-ct-( 3-tert- 

20 but oxycarbonylaminomethylphenyl) benzyl alcohol as a 
colorless oily product. 

(3) Substantially the same procedure as in Example 4 
was followed to give a colorless oily product (0.12 g) . 
NMR(CDC1 3 ) 6: 1.43(9H,s), 2 . 75 ( 1H, dd, J=5 . 8 , 16Hz ) , 

25 2.95(lH,dd,J=7.2, 16Hz) , 4 . 1-4 . 8 ( 5H, m) , 4.97(lH,d, 
J=14.6Hz), 5.43(lH,s), 5 . 46 ( lH,d, J=14 . 6Hz ) , 
6.54(lH,d, J=7.6Hz) , 6 . 9-7 . 7 (20H,m) 

Example 139 

30 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 1- 
( 4-biphenylmethyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide-monohydrochloride 

The compound (0.12 g) produced in Example 138 was 
dissolved in a 4N acetic acid ethyl ester solution of 

35 hydrogen chloride (2 ml). The solution was left 
standing for 30 minutes at room temperature. The 
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solvent was then distilled off to leave a colorless 
amorphous solid product (45 mg) . 

NMR(CDC1 3 ) St 2. 74(lH,dd,J=5. 8,16Hz), 2 . 97 ( lH,dd, J-7 . 2, 
16Hz), 3.76(2H,s), 4 . 3-4 . 7 ( 3H,m) , 4 . 94 ( 1H, d, J=14 . 6Hz) , 
5.44(1H /S ), 5.48(lH,d,J=14.6Hz), 6.43(lH,m), 6.57(lH,d, 
J=7.8Hz), 6.9-7.7(20H,m) 

Example 140 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
neopentyl-2-oxo-l, 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide •monohydrochloride 

Employing, as starting material, 2-amino-ct-{ 3- 
tert-butoxycarbonylaminomethylphenyl) benzyl alcohol, a 
colorless amorphous solid compound (0-13 g) was 
produced by substantially the same procedure as in 
Example 8 . 

NMR(CDC1 3 ) 6: 0.92(9H,s), 2 . 72 ( 1H, dd, J=5 . 8 , 15 . 8Hz) , 
2.91(lH,dd,J=7.2,15.8Hz) , 3 . 44 ( 1H, d, J=13 . 8Hz ) , 
3.88(2H,s), 4.3-4.6(4H,m), 6 . 05 ( 1H, s ) , 6 . 56 ( lH,m) , 
6.63(lH,d,J=7.8Hz), 6.9-7.5(llH,m) 

Example 141 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -7- 
methyloxy-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acet amide •monohydrochloride 

(1) An N,N-dimethylformamide (8 ml) solution of N- 
roethyl-N-methyloxy-2-benzyloxycarbonylamino-5- 
hydroxybenzamide (0.8 g) , methyl iodide (0.2 g) and 
potassium carbonate (0.5 g) was stirred for 3 hours at 
60°C. The reaction mixture was poured into ice-water, 
which was subjected to extraction with ethyl acetate. 
The organic layer was washed with water, which was 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give N-methyl-N- 
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methyloxy 2-benzyloxycarbonylamino-5-methyloxy- 
benzamide as a yellow oily product (0.55 g) . 
NMR(CDC1 3 ) 6: 3.349(3H,s), 3.537(3H,s), 3.798(3H,s), 
5.178(2H,s), 6.9-8. 3(9H,m) 

(2) In a mixture of ethyl acetate (8 ml) and methanol 
(10 ml) was dissolved N-methyl-N-methyloxy-2- 
benzyloxycarbonylamino-5-methyloxy-benzamide (0.55 g) . 
To the solution was added 10% palladium-carbon (6.1 g) . 
The mixture was stirred for 40 minutes at ordinary 
temperature under atmospheric pressure in hydrogen 
streams. The reaction mixture was subjected to 
filtration, and the filtrate was concentrated under 
reduced pressure. From the concentrate, N-methyl-N- 
methyloxy 2-amino-5-methyloxy-benzamide (0.35 g) was 
obtained. 

NMR(CDC1 3 ) 6: 3.354(3H,s), 3.610(3H,s), 3.753(3H,s), 
6.65-7.0(3H,s) 

(3) A tetrahydrofuran (15 ml) solution of N-methyl-N- 
methyloxy-2-amino-5-methyloxy-benzamide (0.35 g) and N- 
tert-butoxycarbonyl-3-bromobenzylamine (0.48 g) was 
cooled to -70°C. To the solution was added dropwise, 
while stirring, a hexane solution of n-butyl lithium 
(1.6 mol/L) (6.2 ml) over 20 minutes. To the mixture 
were then added water (40 ml) and ethyl acetate (40 

ml) . The organic layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off under reduced pressure. The residue was 
purified by means of a silica gel column chromatography 
to give 2-amino-3-tert-butoxycarbonylaminomethyl-5- 
methyloxy-benzophenone as a yellow oily product (0.18 
9). 

NMR(CDC1 3 ) 6: 1.453(9H,s), 3.66(3H,s), 4.38(2H # d, 
J=6.2Hz), 4.92(lH,m), 5.33(2H,m), 6 . 7-7 . 65 ( 7H,m) 

(4) in methanol (10 ml) was dissolved 2-aminb-3-tert- 
butoxyc arbony 1 arainome t hy 1 - 5 -me thy loxy-benzophenone 
(0.18 g) ; To the solution was. added sodium borohydride 
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(0.08 g) . The reaction mixture was concentrated, to 
which was added water, followed by extraction with 
ethyl acetate (50 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
From the residue, was obtained 2-amino-a- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -5-methyloxybenzyl 
alcohol as an oily product (0.18 g) . 
NMR(CDC1 3 ) 8: 1.450(9H,s), 3.739(3H,s), 4.31(2H,d, 
J=6Hz), 4.83(lH,m), 5.815(lH,s), 6 . 6-7 . 4 ( 7H, s ) 

(5) In methanol (6 ml) were dissolved 2-amino-a-( 3- 
tert-butoxycarbonylaminomethylphenyl ) -5-methyloxybenzyl 
alcohol (0.18 g), 4-benzyloxy-benzaldehyde (0.12 g) and 
acetic acid (0.02 g). To the solution was added sodium 
cyano borohydride (0.02 mg) . The mixture was stirred 
for 30 minutes at 60 °C. The reaction mixture was 
concentrated, to which were added ethyl acetate (30 ml) 
and water (50 ml). The mixture was shaken. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2(4- 
benzyloxybenzyl ) -a-( 3-tert- 

butoxycarbonylaminomethylphenyl-5-methyloxybenzyl 
alcohol as a colorless crystalline product (0.17 g) . 
m.p.:86-87°C 

NMR(CDC1 3 ) S: 1.433(9H,s), 3.721(3H,s), 4.132(2H,s), 
4.28(2H,d,J=6.2Hz) , 4 . 78 ( lH,m) , 5.05(2H,s), 5.826(1H, 
s), 6.6-7.5(16H,m) 

(6) To a mixture of 2-(4-benzyloxybenzyl)-a-(3-tert- 
butoxycarbonylmethylphenyl) -5-methyloxybenzyl alcohol 
(0.17 g), in sodium hydroxide (2 ml) and ethyl acetate 
(6 ml) was added, while stirring, monoethyl fumarate 
chloride (53 mg) . The mixture was stirred for 20 
minutes. The organic layer was separated and washed 
with water, which was dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced 
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pressure, and the residue was dissolved in ethanol (6 
ml). To the solution was added potassium carbonate (50 
mg), and the mixture was stirred for 2 hours at 60°C. 
The reaction mixture was concentrated under reduced 
pressure. To the concentrate were added water (30 ml) 
and ethyl acetate (20 ml). The mixture was shaken, and 
the organic layer was separated, which was washed with 
water and dried over anhydrous sodium sulfate. The 
organic layer was dissolved in a mixture of 
tetrahydrofuran (3 ml) and methanol (5 ml). To the 
solution was added IN sodium hydroxide (2 ml), which 
was stirred for 30 minutes at 60°C. The reaction 
mixture was concentrated under reduced pressure, to 
which was added a 5% aqueous solution of potassium 
hydrogensulfate to adjust the pH to 3, followed by 
extraction with ethyl acetate (30 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off , and the 
residue was dissolved in N,N-dimethylf ormamide (4 ml). 
To the solution was added 2-f luorobenzylamine (32 mg) . 
To the mixture were added, while stirring at 0°C, 
diethyl cyano phosphate (40 mg) and triethylamine (35 
mg) . The reaction mixture was stirred for 20 minutes 
at room temperature, to which was added water, followed 
by extraction with ethyl acetate (20 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was then distilled off, 
and the residue was purified by means of a silica gel 
column chromatography to give 3,5-trans-N-(2- 
fluorobenzyl) 1- ( 4-benzyloxybenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -5-methyloxy-2-oxo- 

l,2,3,5-tetrahydror-4, l-benzoxazepine-3-acetamide as a 
colorless oily product (0.1 g) . 

NMR(CDC1 3 ) 6: 1.431(9H,s), 2 . 68( lH,dd, J=6 . 2, 15 . 8Hz) , 
2. 93(lH,dd,J=7.2, 15.8Hz) , 3.621(3H,s), 4.24(2H,d,J= 
6.4Hz), 4 .30-4 .60(3H,m) , 4 . 68 ( lH,d, J=14 . 2Hz ) , 4.83(1H, 
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m), 5.043(2H,s), 5.308(lH,s), 5 . 40 ( lH,d, J=14 . 2Hz ) , 
6.02(lH,d,J=2.8Hz) , 6.35(lH,m), 6 . 80-7 . 50 ( 19H.ni) 
(7) In a mixture of ethyl acetate (5 ml) and methanol 
(54 ml) was dissolved 3, 5-trans-N-(2-f luorobenzyl) 1- 
( 4-benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethyloxyphenyl ) -7-methyloxy-2-oxo- 
1/2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetaraide (0.1 
g) . To the solution was added 10% palladium-carbon (30 
mg). The mixture was stirred for 3 hours at room 
temperature under hydrogen atmosphere. The reaction 
mixture was subjected to filtration- From the 
filtrate, the solvent was distilled off under reduced 
pressure. From the residue, 3 , 5 -trans -N- ( 2- 
f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-hydroxybenzyl ) -7- 
methylxoy-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide as a colorless oily product (70 mg) was 
obtained. 

NMR(CDC1 3 ) S; 1 . 448 ( 9H, br ) , 2 . 69 ( lH,dd, J=6 . 4 , 16Hz ) , 
2.87(lH,dd,J=7.16Hz) , 3.627(3H,s), 4 . 0-4 . 60 ( 5H,m) , 
4.85-5.20(2H,m) , 5 . 50-5 . 90 ( lH,m) , 5 . 96 ( lH,br ) , 6 . 40- 
7.40(15H,m) 

Example 142 

3 , 5-Trans-N- ( 2- f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-hydroxybenzyl ) -7-methyloxy-2-oxo-l , 2,3, 5-tetrahydro- 
4, l-benzoxazepine-3-acetamide« hydrochloride 

In ethyl acetate (2 ml) was dissolved 3,5-trans-N- 
( 2-f luorobenzyl ) -5- ( 3-tert- 

bu toxyc ar bony laminome t hylpheny 1 ) - 1 - ( 4-hydroxybenzyl - 7 - 
methyloxy-2-oxo-l ,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (70 mg) . To the solution was added 4N 
hydrochloric acid (ethyl acetate solution, 1 ml), and 
the mixture was stirred for one hour. From the 
reaction mixture, the solvent was distilled off to 
leave the titled compound as a colorless amorphous 
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solid product (52 mg) 

NMR(CDC1 3 ) 8: 2. 60-2 . 90 ( 2H,m) , 3.617(3H,s), 3.775(2H, 
br), 4.10-4.70(4H,m), 4.831(lH,s), 5 . 63 ( 1H, d, J=14Hz ) , 
5.96(lH,d,J=3Hz), 6.424(lH,br), 6 . 50-7 . 40 ( 15H, m) 

Example 14 3 

3 , 5-Trans-N~ ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl)-8-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

(1) 2-Amino-4-chlorobenzqic acid (3 g) and N,0- 
dimethylhydroxylamine hydrochloride (1.9 g) were 
dissolved in a mixture of methylene chloride (40 ml) 
and N,N-dimethylformamide (4ml). To the solution were 
added, while stirring at room temperature, l-ethyl-3- 

( 3 -dimethyl aminopropyl ) -carbodiimide • hydrochloride (3.6 
g) and triethylamine (1.4 g) . The mixture was stirred 
for 90 minutes, which was then concentrated under 
reduced pressure. To the concentrate were added ethyl 
acetate (100 ml) and water (100 ml). The mixture was 
shaken , The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
then distilled off, and the residue was purified by 
means of a silica gel chromatography to give N-methyl- 
N-methyloxy-2-araino-4-chlorobenzamide as a yellow oily 
product (3.0 g) . 

NMR(CDC1 3 ) 6: 3.343(3H,s), 3.571(3H f s), 4.83(lH,m), 
6.67(2H,m), 7 . 36 ( lH,d, J=8 . 4Hz ) 

( 2 ) N-methyl-N-methyloxy-2-amino-4-chlorobenzamide 
(3.6 g) and N-tert-butoxycarbonyl-3-bromobenzylamine 
(5.5 g) were dissolved in tetrahydrof uran ( 50 ml). The 
solution was cooled to -78 °C, to which was added 
dropwise, while stirring, a hexane solution of n-butyl 
lithium (1.6 mol/L, 60 ml) over 40 minutes. To the 
reaction mixture was added water, which was subjected 
to extraction with ethyl acetate (150 ml). The organic 
layer was washed with water and dried over anhydrous 
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sodium sulfate. The solvent was distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give 2-amino-3-tprt- 

butoxycarbonylaminomethyl-4-chlorobenzophenone as a 
yellow oily product (2.3 g). 

NMR(CDC1 3 ) 6: 1.456(9H,s), 4 . 37 ( 2H, d, J=5 . 8Hz ) , 4.92(1H, 
m), 6.197(2H,br) , 6 . 50-6 . 80 ( 2H, m) , 7 . 30-7 . 60 ( 5H,m) 

(3) In methanol (30 ml) was dissolved 2-amino-3-tert- 
butoxycarbonylaminomethyl-4-chlorobenzophenone (2.3 g) . 
To the solution was added, while stirring, sodium 
borohydride. The mixture was stirred for 30 minutes, 
which was concentrated under reduced pressure. To the 
concentrate were added water (100 ml) and ethyl acetate 
(80 ml). The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off to leave 2-amino-a-( tert- 

butoxycarbonylaminomethylphenyl ) -4-chlorobenzyl alcohol 
as a colorless crystalline product (1.9 g) . 
m.p.: 88-89°C 

NMR(CDC1 3 ) 6: 1.463(9H,s), 2 . 43 ( lH,d, J=4 . 2Hz ) , 4.10(2H, 
br), 4.30(2H,d,J=6.4Hz), 4.83(lH,m), 5.82(lH,d, 
J=3.6Hz), 6.60-7.40(7H,m) 

(4) In methanol (20 ml) were added 2-amino-ot- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -4-chlorobenzyl alcohol 
(1.0 g) and 4 -phenylbenz aldehyde (0.55 g), To the 
solution was added acetic acid (0.2 g) , to which was 
added, while stirring at room temperature, sodium cyano 
borohydride (0.21 g) . The reaction mixture was stirred 
for 40 minutes at 60°C, which was then concentrated. 

To the concentrate were added ethyl acetate (50 ml) and 
water (80 ml) . The mixture was subjected to 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give 2- 
( 4-biphehylmethyl ) amino -a- ( 3-tert- 
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butoxycarbonylaminomethylphenyl ) -4-chlorobenzyl alcohol 
as an oily product (1.1 g) . 

NMR(CDC1 3 ) 6: l,428(9H,s), 2 . 38 ( lH,d, J=3 . 8Hz ) , 4.20- 
4.40(4H,m), 4.76(lH,m), 5 '. 86 ( 1H, d, J=3 . 6Hz ) , 6.60- 
7.70(16H,m) 

(5) In ethyl acetate (15 ml) was dissolved 2-(4- 
biphenylmethyl ) amino-a- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -4-chlorobenzyl alcohol 
(1.1 g). To the solution was added IN sodium hydroxide 
(5 ml). To the solution was added dropwise, while 
stirring at room temperature, monoethyl fumarate 
chloride (0.35 g) . The reaction mixture was separated 
into two layers, and the organic layer was washed with 
water, which was dried over anhydrous sodium sulfate. 
The solvent was distilled off. The residue was 
dissolved in ethanol (25 ml), to which was added 
potassium carbonate (0.8 g). The mixture was stirred 
for 2 hours at 60°C. The reaction mixture was 
concentrated, to which was added ethyl acetate (60 ml) 
and water (100 ml). The mixture was subjected to 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was then distilled off. The residue was purified by 
means of a. silica gel column chromatography to give 1- 
( 4-biphenylmethyl ) -t5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -8-chloro-2-oxo- 
1> 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester as a colorless oily product (0.7 g). 
NMR(CDC1 3 ) 6: 1 . 432 ( 7 . 2H , s ) , 1.432(1.811,8), 2.70-3.30 
(2H,m), 4.0-4.40(5.4H,m), 4 . 48 ( 4/5H,dd, J=5 . 2Hz , 8 . 6Hz ) , 
4.95(4/5H,d,J-14.6Hz), .5. '348 (4/5, 8) , 5.46(4/5H,d, 
J=14.6Hz), 5.93(l/5H,s), 6 . 48 ( 4/5H,d, J-8 . 4Hz ) , 6.60- 
7.60(15.2H,m) 

(6) In a mixture of tetrahydrof uran (5 ml) and 
methanol (20 ml) was dissolved 1- ( 4-biphenylmethyl ) -5- 
(3^tert-butoxycarbonylaminomethylphenyl)-8-chloro-2- 
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oxo-1 , 2 , 3, 5-tetrahydrc~4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.65 g). To the solution was added IN 
sodium hydroxide (5 ml), and the mixture was stirred 
for 40 minutes at 60°C. The reaction mixture was 
concentrated, which was neutralized with 5% potassium 
hydrogensulfate, followed by extraction with ethyl 
acetate (30 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was then distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give l-(4-biphenylmethyl)-5-(3-tert- 
butoxycarbonylaminomethylphenyl ) -8-chloro-2-oxo- 

l,2,3 / 5-tetrahydro-4,l-benzoxazepine-3-acetic acid as 
an amorphous solid product (0.45 g) . 

NMR(CDC1 3 ) S: 1.423(9H,s), 2 . 80-3 . 40 ( 2H,m) , 3.83(1/3H, 
d,J=15.2Hz), 4.10-4.70(10/3H,m), 4 . 95 ( l/3H,d, J=14 . 6Hz ) , 
5.416(2/3H,s), 5.47(2/3H,d,J=14.6Hz), 5 . 947 ( l/3H,s ) , 
6.49(2/3H,d,J=8Hz), 6.80-7.70(15 l/3H,m) 
(7) in N,N-dimethylformamide (8 ml) were dissolved 1- 
( 4-biphenylmethyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -8-chloro-4 , 1- 
benzoxazepine-3-acetic acid (0.3 g) and 2- 
fluorobenzylamine (70 mg) . To the solution were added, 
while stirring at 0°C, diethyl cyanophosphate (0.1 g) 
and triethylamine (80 mg) . The mixture was stirred for 
20 minutes at room temperature, to which was added 
water (50 ml) and ethyl acetate (80 ml). The mixture 
was subjected to extraction. The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give N-(2-fluorobenzyl)-l-(4- 
biphenylmethyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -8-chldro-2-oxo- 

l,2,3,5-tetrahydro-4,l-benzoxazepine-2-acetamide as an 
amorphous solid product (0.35 g). 
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NMR(CDC1 3 ) 6: 1.416(3H /S ), 1.428(6H,s), 2.60-3-20 
(2H,m), 3.87(l/3H,d,J=16.0Hz) , 4.0-4,78(6 l/3H,m) , 
4.88(2/3H,d,J=14.6Hz), 5 . 366 ( 1/3H, s ) , 5.48(2/3H,d, 
J=14.6Hz), 5.943(l/3H,s) , 6 . 20-6 . 40 ( lH,m) , 6.47(2/3H, 
5 d,J=8.4Hz), 6.90-7.70(19 l/3H,m) 

Example 144 

N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 1- ( 4- 
biphenylmethyl ) -8-chloro-2-oxo- 1,2,3, 5-tetrahydro-4 , 1- 
10 benzoxazepine-3-acetamide« hydrochloride 

In ethyl acetate (3 ml) was dissolved N-(2- 
f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3-tert- 
bu t oxyc arbony 1 aminome t hy 1 phenyl ) - 8 -c h lor o - 2 -oxo - 
1,2 , 3,5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.35 
15 g). To the solution was added 4N hydrochloric acid 
(ethyl acetate solution, 3 ml). The mixture was 
stirred for 30 minutes at room temperature. The 
reaction mixture was concentrated to leave the titled 
compound as an amorphous solid product. (0.24 g) . 
20 NMR(CDC1 3 ) 6: 2 . 60-3 . 20 ( 2H,m) , 3 . 75 ( 2H, br) , 3.87(1/3H, 
d,J=i5.8Hz), 4.30-4.80(3 l/3H,m) , 4 . 86 ( 2/3H,d, J=14 . 8 
Hz) f 5.380(2/3H / s) / 5 . 52.( 2/3H,d, J=14 . 8Hz ) , 5.958(1/3H / 
s), 6.48(2/3H,d,J=8.2Hz) , 6.80-7.70(19 l/3H,m) 

Example 145 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [4- [ ( 1-tert- 
butoxycarbonylaminomethyl-l-methyl ) ethyl ] phenyl ] -1- ( 4- 
biphenylmethyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) 3-Bromobenzoic acid ethyl ester (10 g) was added 
dropwise to a Grignard reagent (ethyl ether 100 ml 
solution) prepared from metallic magnesium (2.3 g) and 
methyl iodide (15 g) . The mixture was heated for one 
hour under reflux, followed by addition of a saturated 
ammonium chloride under ice-cooling to decompose the 
reaction mixture. The organic layer was washed with 
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water and dried over anhydrous sodium sulfate. The 
solvent was distilled off . The residue (3 g) was 
dissolved in toluene (20 ml), to which was added 
trimethylsyl azide (1.6 g). To the mixture was added 
dropwise, while stirring at room temperature , boron 
trifluoride ethyl ether (2.4 g) over 10 minutes. The 
reaction mixture was stirred for 2 4 hours at room 
temperature, to which was added water. The organic 
layer was separated and washed with water, followed by 
drying over anhydrous sodium sulfate. The solvent was 
distilled off to leave l-[ ( l-azido-l-methyl)ethyl]-4- 
bromobenzene as a yellow oily product (3.1 g) . 
NMR(CDC1 3 ) 6: 1.615(6H /S ), 7 . 25-7 . 55 ( 4H,m) 
(2) Raney nickel (15 g) was suspended in ethanol (150 
ml). To the suspension was added dropwise, while 
stirring at room temperature, 1- [ ( 1-azido-l- 
methyl) ethyl] -4 -bromobenzene (7.0 g) . The reaction 
mixture was subjected to filtration, and the filtrate 
was concentrated. To the concentrate were added IN 
hydrochloric acid (50 ml), hexane (50 ml) and ether (30 
ml) for extraction. The aqueous layer was separated, 
which was made alkaline with IN sodium hydroxide, 
followed by extraction with ethyl acetate (150 ml). 
The extract was dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
dissolved in tetrahydrof uran (80 ml) To the solution 
was added di-tert-butyl dicarbonate (6.5 g), and the 
mixture was stirred for 2 hours at room temperature. 
The reaction mixture was concentrated, which was 
subjected to extraction with ethyl acetate. The 
extract was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off to leave 
1- [ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl ] -4- 
bromobenzene as colorless crystalline product (6.7 g) . 
m.p. : 89-90°C 

NMR(CDC1 3 ) 6: 1.37(9H,br), 1.591(6H,s), 4.92(lH,m), 
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7.20-7.60(4H,m) 

(3) A solution of N-methyl-N-methyloxy 2-amino-5- 
chlorobenzamide (0.74 g) and the compound produced in 
(2) in tetrahydrofuran (20 ml) was cooled to -80°C or 
below. To the solution was added dropwise, while 
stirring, a hexane solution of n-butyl lithium (1.6 
mol/L (10 ml) over 30 minutes. The reaction mixture 
was hydrolyzed, which was subjected to extraction with 
ethyl acetate (100 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give 2-amino-4-{ 1-tert-butoxycarbonylamino-l- 
methyl)ethyl-5-chlorobenzophenone as a pale yellow 

15 crystalline product (0.35 g). 
m.p.: 165-166°C 

NMR(CDC1 3 ) 6: 1.44(9H,br), 4 . 98( lH,br) , 6 . 005(2H,br) ' 
6.71(lH,d, J=8.8Hz) , 7.20-7.70(6H,m) 

(4) To a methanol (20 ml) solution of the compound 
produced in (3) (0.6 g) was added, while stirring at 
room temperature, sodium borohydride (0.1 g) . The 
reaction mixture was diluted with ethyl acetate (50 
ml), which was washed with water, followed by drying 
over anhydrous sodium sulfate. The solvent was 

25 distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 2 -amino -a~ 
[ 4- [ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl Jphenyl ] - 
5-chloro-benzyl alcohol (0.5 g) as a colorless 
crystalline product. 

30 m.p. : 124-125°C 

NMR(CDC1 3 ) 6: 1.37(9H,br), 1.617(6H,s), 2.55(lh,m), 
3.95(2H,m), 4.93(lH,br), 5.771(lH,s), 
6.59(lH/d,J=8.8Hz), 7 . 0-7 . 50 ( 6H,m) 

(5) In methanol (10 ml) were dissolved the compound 
35 produced in (4) (0.4 g) , 4-biphenylcarbaldehyde (0.22 

g) and acetic acid (0.08 g). To the solution was added 
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sodium cyano borohydride (0.1 g), and the mixture was 
stirred for 40 minutes at 60°C. The reaction mixture 
was concentrated, to which were added ethyl acetate (50 
ml) and water (80 ml). The mixture was subjected to 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give 2- 
( 4-biphenylmethylamino ) -a- [ 4- [ ( 1-tert- 
butoxycarbonylamino-1 -methyl ) ethyl ] phenyl ] -5-chloro- 
benzyl alcohol as an oily product (0.55 g) . 
NMR(CDC1 3 ) 6: 1.35(9H,br), 1.639(6H,s), 4.313(2H /S ), 
4.93(lH,m), 5.85(H,br), 6 . 56 ( lH,d, J=9 . 2Hz ) , 7.0-7.70 
(1511,™) 

(6) To an ethyl acetate (15 ml) solution of the 
compound (0.55 g) produced in (5) was added IN sodium 
hydroxide (5 ml). To the mixture was added dropwise, 
while stirring at room temperature, an ethyl acetate (1 
ml) solution of monoethyl ester of fumaric chloride 
(0.24 g) . The reaction mixture was stirred for 20 
minutes, which was separated into two layers. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was dissolved in ethanol (15 ml). 
To the solution was added potassium carbonate (0.4 g) . 
The mixture was stirred for 2 hours at 60°C. To the 
reaction mixture was added ethyl acetate. The mixture 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off. The residue 
was purified by means of a silica gel column 
chromatography to give 3 ,5~trans-5-(4-[ ( 1-tert- 
butoxycarbonylamino- 1 -methyl ) ethyl ] phenyl ] - 1- ( 4 - 
biphenylmethyl) -7-chloro-2-oxo-l, 2 , 3 ,5-tertrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (0.35 g) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 255 ( 3H, t , J=7 . 2Hz ) , 1 . 349 ( 9H, br ) , 1.608 
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(6H,s), 2.77(lH,dd, J=5 . 4 , 16 . 6Hz ) , 3 . 13 ( 1H , dd, J=8 . 2 , 
16.6Hz), 4.16(2H,q, J=7.2) , 4 . 51 ( lH,dd, J=5 . 4 , 8 . 4Hz ) , 
4.70-5.0(2H,m), 5 . 34-5 . 55 ( 2H,m) , 6.59(lH,s), 7.0- 
7.70(15H,m) 

5 (7) In a mixture of tetrahydrof uran (3 ml) and 

methanol (10 ml) was dissolved 3 , 5-trans-5- [ 4- [ ( tert- 
butoxycarbonylamino-1 -methyl ) ethyl ] phenyl ] - 1- ( 4 - 
biphenylmethyl ) -7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (0.35 g) 

10 produced in (6). To the solution was added IN sodium 
hydroxide (3 ml), and the mixture was stirred for 40 
minutes at 60°C. The reaction mixture was 
concentrated, which was neutralized with a 5% aqueous 
solution of potassium hydrogensulf ate , followed by 

15 extraction with ethyl acetate (50 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3,5-trans-5-[4-[ (tert- 

20 butoxycarbonylamino-1 -methyl ) ethyl ] phenyl ] -i- ( 4- 

biphenylmethyl ) -7-chloro-2-oxo- 1,2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid as an amorphous solid 
product (0. 14 g) . 

NMR(CDC1 3 ) 6: 1.30(9H,br), 1.599(6H,s), 2.70-3.10 
25 (lH,m), 3.16(lH,dd,J=8.4,16.0Hz), 4.47(lH,m), 4.80- 
5.10(lH,m), 5.30-5.60(2H,m) , 6.598(lH,s), 7.0- 
7.70(15H,m) 

(8) In N,N-dimethylformamide (5 ml) were dissolved 
3 / 5-trans-5- [ 4- [ ( tert-butoxycarbonylamino-1- 

30 methyl ) ethyl ] phenyl ] - 1- ( 4 -biphenylmethyl ) -7-chloro-2- 
oxo-4 f l-benzoxazepine-3-acetic acid (0.14 g) produced 
in (7) and 2-f luofobenzylamine (32 mg) . To the 
solution were added, while stirring at 0°C, diethyl 
cyanophosphate (80 mg) and triethylamine (0.06 g) . The 

35 reaction mixture was stirred for 30 minutes at room 
temperature, to which were added ice water and ethyl 
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acetate (30 ml). The mixture was subjected to 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
5 means of a silica gel column chromatography to give 
3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 4- [ ( 1-tert- 
butoxycarbonylamino- 1 -methyl) ethyl ] phenyl ] -l-( 4- 
biphenylmethyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide as a colorless oily product 
10 (80 mg) . 

NMR(CDC1 3 ) 6: 1 . 342 ( 9H , br ) , 1.604(6H,s), 2.73(lH,dd, 
J=6.0,14.4Hz), 2.93(lH,dd,J=7.0,14.4Hz) , 4.35-5.0 
(5H,m), 5.380(lH,s), 5 . 50 ( lH,d, J=14 . 4Hz ) , 6.261(lH,t, 
J=6.0Hz), 6 .562(lH,d, J=l. 8Hz) , 6 . 90-7 . 65 ( 19H,m) 

15 

Example 146 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 4- [ ( 1 -amino- 1- 
methyl ) ethyl ] phenyl ] -1- ( 4-biphenylmethyl ) -7-chloro-2- 
oxo- 1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 

20 acetamide» mono hydrochloride 

A solution of the compound (80 mg) produced in 
Example 145 in a 4N hydrogen chloride (ethyl acetate 
solution) (2 ml) was stirred for 2 hours at room 
temperature. The solvent was distilled off to leave 

25 the titled compound (70 mg) as a colorless amorphous 
solid product. 

NMR(CDC1 3 ) 6: 1.489(6H,s), 2 . 73 ( lH,dd, J=6 . 2 , 14 . 5Hz) , 
2.93(lH,dd, J=7. 2, 14.5Hz) , 4 . 35-4 . 63 ( 3H,m) , 4.84(lH,d, 
J=14.8Hz), 5.379(lH,s), 5 . 49 ( lH,d, J=14 . 8Hz ) , 6.35(1H, 
30 m), 6.566(lH,d,J=1.8Hz) , 6 . 95-7 . 62 ( 19H,m) 

Example 147 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-benzyloxybenzyl ) -5- 
[ 3- [ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl ]phenyl ] 
35 7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 
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(1) To a methanol (20 ml) solution of 2-amino-<x-[3- 
[ ( l-tert-butoxycarbonylamino-l-methyl)ethyl]phenyl]-5- 
chlorobenzyl alcohol (1.0 g) produced in Example 92 and 
4-benzyloxy benzaldehyde (0.6 g) were added acetic acid 
5 (0.18 g) and sodium cyano borohydride (0-2 g) . The 
mixture was stirred for 30 minutes at 60°C. The 
reaction mixture was concentrated, to which were added 
ethyl acetate (50 ml) and water (60 ml), followed by 
extraction. The organic layer was washed with water 

10 and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give 2- 
(4-benzyloxybenzylamino) -a-[ 3-[ ( 1-tert- 
butoxycarbonyl amino- 1 -methyl ) -ethyl ] phenyl ] -5- 

15 chlorobenzyl alcohol (1.3 g) as a colorless oily 
product. 

NMR(CDC1 3 ) 6: 1 . 356 ( 9H,br ) , 1.562(6H,s), 4.187(2H,s), 
4.90(lH,m), 5.04(2H,s), 5 . 807 ( 1H, s ) , 6 . 53 ( 1H, d, J=8 . 8 
Hz), 6.83-7.50(15H,m) 

20 (2) To a mixture of an acetic acid ethyl ester (25 ml) 
solution of the compound (1.3 g) produced in (1) and IN 
sodium hydroxide (10 ml) was added, while stirring at 
room temperature, fumaric chloride monoethyl ester 
(0.38 g) i. The reaction mixture was washed with water 

25 and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was dissolved in 
ethanol (20 ml). To the solution was added potassium 
carbonate, which was stirred for 2 hours at 60°C. The 
reaction mixture was diluted with acetic acid ethyl 

30 ester (50 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-cis-l- 

( 4-benzyloxybenzyl ) -5- [ 3- [ ( 1-tert-butoxycarbonylamino- 
35 1-methyl ) ethyl ] phenyl ] -7 -chloro-2-oxo- 1,2,3,5- 

tetrahydro-4 , l-benzoxazepine-3-acetic acid ethyl ester 
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(0.21 g) (A) and 3 , 5-trans-l- ( 4-benzyloxybenzyl ) -5-"[ 3- 
[ ( 1-tert-butoxycarbonylamino-l-methyl) ethyl] phenyl] -7- 
chloro-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetic acid ethyl ester (1.02 g) (B) as colorless oily 
5 products, respectively. 
Cis (A) 

NMR(CDC1 3 ) 6: 1 . 240 ( 3H, t , J=7 . 2Hz ) , 1 . 363 ( 9H,br ) , 
2.89(lH,dd, J=5. 8 , 16.7Hz) , 3 . 23 ( 1H, dd, J=7 . 8 , 16 . 7Hz ) , 
3.53(lH,d, J=15.6Hz) , 4 . 05-4 . 20 ( 2H,m) , 5.015(2H,s), 
10 6.70-7.50(16H,m) 
Trans (B) 

NMR(CDC1 3 ) 6: 1 . 247 ( 3H,t , J=7 . 2Hz ) , 1 . 315 ( 9H,br ) , 2.73 
(lH,dd, J=5. 6 ,16.5Hz ) , 3 . 12 ( 1H, dd # J=8 . 6 , 16 . 5Hz ) , 4 . 15 
(2H,q, J=7 .2Hz) , 4 . 43 ( 1H , dd , J=5 . 4 , 8 . 6Hz ) , 4.67(lH,d, 

15 J=13.8Hz) f 5.0(^,1(1), 5.057(2H,d,J=1.4Hz) , 5.248(lH / s) / 
5.52(lH / d / J=13.8Hz) , 6.539(111,5), 6 . 9-7 . 5 ( 15H,m) 
(3) The trans -compound (B) (1.02 g) produced in (2) 
was dissolved in a mixture of tetrahydrof uran (5 ml) 
and methanol (10 ml). To the solution was added IN 

20 sodium hydroxide (8 ml), and the mixture was stirred 
for 40 minutes at 60 °C. The reaction mixture was 
concentrated, which was neutralized with a 5% aqueous 
solution of potassium hydrogensulf ate, followed by 
extraction with acetic acid ethyl ester (50 ml). The 

25 extract was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3, 5-trans-l-( 4-benzyloxybenzyl ) - 
5-[3-[ ( 1-tert-butoxycarbonylamino-l- 

30 methyl ) ethyl ] phenyl ] -7-chloro-2 -oxo-1 , 2,3, 5^tetrahydro- 
4, l-benzoxazepine-3-acetic acid (0.55 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.24(9H,m), 2 . 70-3 . 20 ( 2H,m) , 1 . 509 ( 3H, s ) , 
1.586(3H,s), 4.42(lH,m), 4 . 70 ( lH,d, J=13 , 0Hz ) , 5.05(2H, 
35 s), 5.31(lH,m), 5 . 50( lH,d, J=13 . 0Hz) , 6.51(lH,br), 6.80- 
7.50(15H,m) 
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(4) In N,N-dimethylformamide (10 ml) were dissolved 
the compound produced in (3) (0.5 g) and 2- 
f luorobenzylamine (0,12 g) . To the solution were 
added, while stirring at 0°C, diethyl cyanophosphate 
5 (0.15 g) and triethylamine (0.11 g) . The reaction 

mixture was stirred for 20 minutes at room temperature, 
which was poured into water (50 ml). The mixture was 
subjected to extraction with ethyl acetate (60 ml). 
The organic layer was washed with 5% potassium 

10 hydrogensulfate, which was then washed with water, 

followed by drying over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
the titled compound, 3 . 5-trans-N- ( 2-f luorobenzyl ) -I- ( 4- 

15 benzyloxybenzyl) -5-[ l-[ ( l-tert- 
butoxycarbonylaminoJethylOphenyl^-chloro^- 
oxol , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(0.49 g) as a colorless crystalline product, 
m.p.: 120-121°C 

20 NMR(CDC1 3 ) 6: 1.29(9H,brj, 1.573(3H,s), 1.598(3H,s), 
2. 68(lH,dd,J=6.0, 14.4Hz) , 2 . 93 ( lH,dd, J=7 . 0, 14 . 4Hz) , 
4.35-4.70(4H,m) , 5 . 045 ( 2H,d, J=2 . 2Hz ) , 5.222(lH,s), 
5.51(lH,d, J=14.8Hz) , 6.29(lH,m), 6 . 53 ( lH,d, J=2 . 0Hz ) , 
6.80-7.50(19H,m) 

25 

Example 148 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 1- [ 1- ( 1- 

amino ) ethyl ] phenyl ] -1- ( 4-benzyloxybenzyl ) -7-chloro-2- 

oxo-1, 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 

30 acetamide* hydrochloride 

To the compound produced in Example 147 (80 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(3 ml). The mixture was stirred for 90 minutes at room 
temperature. The solvent was distilled off to leave 

35 the titled compound (48 mg) as an amorphous solid 
product. 
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NMR(CDC1 3 ) 6: 1.479(3H,s), 1.500(3H,s), 2.72(lH,dd, 
J=6.0,14.5Hz), 2.93(lH,dd,J=7.2,14.5hz) , 4.35- 
4.60(3H,m), 4.734(lH,d, J=14.6Hz) , 5.013(2H,s), 
5.358(lH f s) / 5. 378( lH,d, J=14. 6Hz), 6.444(lH,ra), 
5 6.513(lH,d, J=2.0Hz) , 6 . 85-7 . 60 ( 19H, m) 

Example 149 

3 , 5-Trans -N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-tert- 
butoxycarbonylamino- 1-me thyl ) ethyl ] phenyl ] -7 -chloro- 1 - 

10 ( 4-hydoxybenzyl ) -2-oxo- 1 , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

The compound produced in Example 147 (0.35 g) was 
dissolved in a mixture of ethyl acetate (12 ml) and 
methanol (2 ml). To the solution was added 10% 

15 palladium-carbon (50 mg) . The mixture was stirred for 
2 hours at room temperature under hydrogen atmosphere . 
The reaction mixture was subjected to filtration. From 
the filtrate, the solvent was distilled off. The 
residue was subjected to extraction with ethyl acetate 

20 (60 ml). The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off to leave the titled compound (0.3 g) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 07 5 ( 9H , br ) , 1.434(3H,s), 1.557(3H,s), 
25 2.67(lH,dd,J=6.4,14 .4Hz) , 2 . 88 ( lH,dd, J=6 . 8 , 14 . 4Hz ) , 
4.30-4.90(5H,m), 5.196(lH,s), 5.88(lH,m), 6.10-6.30 
(2H,m), 6.430(lH,s), 6 . 65-7 . 50 ( 12H f m) , 8.52(lH / m) 

Example 150 

30 3, 5-Trans-N-( 2-f luorobenzyl) -5- [3- [ ( 1- 

amino ) ethyl ] phenyl ] - 7 -chloro- 1 - ( 4 -hydoxybenzy 1 ) - 2 -oxo- 

1 , 2 , 3 r 5-tetrahydro-4 f l-benzoxazepine-3- 

acetamide • hydrochloride 

To the compound produced in Example 149 (0.25 g) 
35 was added 4N hydrogen chloride (ethyl acetate solution) 

(4 ml). The mixture was stirred for one hour at room 
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temperature. The solvent was distilled off to leave 
the titled compound (0.23 g) as a colorless amorphous 
solid product. 

NMR(CDC1 3 ) 6: 1.482(6H / s) / 2 . 70-2 . 95 ( 2H / m) , 4.20-4.80 
5 (5H,m), 5.613(lH,d,J=13.6Hz), 6 . 41 ( lH,d, J=2 . 2Hz ) , 6 . 35- 
7.45{14H / m) 

Example 151 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- [ 2- 
10 ( 2-tert-butoxycarbonylaminoethyl ) phenyl ] -7-chloro-2- 
oxo-1 , 2,3, 5~tetrahydro-4 , l-benzoxazepine-3-acetamide 

(1) In tetrahydrofuran (30 ml) were dissolved 2-bromo- 
N-tert-butoxycarbonyl-2-bromo-phenethylamino (1.2 g) 
and N-methyl-N-methyloxy 2-aminQ-5-chloro-benzamide 

15 (0.85 g), The solution was cooled to -7 8°C, to which 
was added dropwise, while stirring, a hexane solution 
of n-butyl lithium (1.6 mol/L) (12 ml) over 30 minutes. 
The mixture was subjected to extraction with ethyl 
acetate (60 ml). The organic layer was washed with 
20 water and dried over anhydrous sodium sulfate. The 
solvent was then distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give 2-amino-2 ' - ( 2-tert-butoxycarbonylaminoethyl ) -5- 
chloro-benzophenone as a yellow oily product (0.7 g) . 
25 NMR(CDC1 3 ) 6: 1.407(9H,s), 2 . 7 7 7 ( 2H, t , J=7Hz ) , 3.25-3.50 
(2H,m), 4.93(lH,m), 6.41(2H,br), 6 . 68 ( lH,d, J=8 . 8Hz ) , 
7 . 10-7.50(6H / m) 

(2) The compound (0.7 g) produced in (1) was dissolved 
in methanol (20 ml). To the solution was added, while 
stirring at room temperature, sodium borohydride (0.2 
g) . The reaction mixture was stirred for 20 minutes, 
which was then diluted with water (50 ml), followed by 

\^ extraction with ethyl acetate (60 ml). The organic 

layer was washed with water and dried over anhydrous 
35 sodium sulfate. The solvent was distilled off to leave 
2-amino-ot-[ (2 '-(2-tert- 



30 
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butoxycarbonylaminomethyl ) phenyl ] -5-chloro-benzyl 
alcohol as a yellow needle-like crystalline product 
(0.54 g) . 

NMR(CDC1 3 ) 6: 1.342(9H,s), 2 . 60-3 • 50 ( 4H,m) , 4.75(lH,m), 
5 6-08(lH,d,J=3.4Hz), 6 . 62 ( lH,d, J=8 . 6Hz ) , 7 . 00-7 . 40 ( 6H,m) 

(3) In methanol (12 ml) were dissolved the compound 
produced in (2) (0.3 g) and 4-phenyl benzaldehyde (0.16 
g) . To the solution was added acetic acid (0.06 g) . 

To the mixture was added, while stirring at room 
10 temperature, cyano sodium borohydride (0.07 g) . The 
reaction mixture was stirred for 40 minutes at 60°C, 
which was diluted with water (40 ml), followed by 
extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
15 sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 2-( 4-biphenylmethyl ) -a- [ 2 '-(2- 
tert-butoxycarbonylaminoethyl ) phenyl ] -5-chloro-benzyl 
alcohol (0.4 g) as a colorless oily product. 
20 NMR(CDC1 3 ) 6: 1.316(9H,s), 2 . 60-3 . 50 ( 4H,m) , 4.35(2H,. 

br), 6.10(lH,br), 6 . 58 ( 1H, d, J=8 . 6Hz ) , 7 . 00-7 . 70 ( 15H,m) 

(4) The compound (0.4 g) produced in (3) was dissolved 
in ethyl acetate (18 ml), to which was added IN sodium 
hydroxide (8 ml). To the mixture was added dropwise, 

25 while stirring at room temperature, an ethyl acetate (1 
ml) solution of fumaric chloride monoethyl ester (0.13 
g) . The reaction mixture was stirred for 20 minutes, 
which was then washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 

30 off, and the residue was dissolved in ethanol (20 ml). 
To the solution was added potassium carbonate (0.3 g) . 
The mixture was stirred for 2 hours at 60 °C. The 
reaction mixture was diluted with ethyl acetate (60 
ml), which was washed with water and dried over 

35 anhydrous sodium sulfate. The solvent was distilled 

off, and the residue was purified by means of a silica 
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gel column chromatography to give 3 , 5-trans-l- ( 4- 
. biphenylmethyl)-5-(2-(2-tert- 
butoxycarbonylaminoethyl)phenyl]-7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
5 ethyl ester as a colorless oily product (0.45 g) ♦ 

NMR(CDCl 3 ) 6: 1 . 26 2 ( 3H, t , J=7 . 2Hz ) , 1.370(9H,s), 2.00- 
2.20(2H,m), 2 . 70-3 . 05 ( 3H, m) , 3 . 14 ( 1H, dd, J=7 . 4 , 16 . 7Hz ) , 
4.00-4.30(2H,m), 4 . 55 ( lH,dd, J=5 . 8 , 7 . 3Hz ) , 4.94(lH,d, 
J=15.2Hz), 5.713(lH,s), 7 . 10-7 . 70 ( 15H, m) 

10 (5) The compound (0.45 g) produced in (4) was 

dissolved in a mixture of tetrahydrof uran (5 ml) and 
methanol (15 ml). To the solution was added IN sodium 
hydroxide (5 ml). The mixture was stirred for 50 
minutes at 60 6 C. The reaction mixture was diluted with 

15 water (40 ml), which was neutralized with a 5% aqueous 
solution of potassium hydrogensulf ate, followed by 
extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was then distilled off. 

20 The residue was purified by means of a silica gel 
column chromatography to give 3 , 5-trans-l- ( 4- 
biphenylmethyl ) -5- [2- ( 2-tert- 

butoxycarbonylaminoethylphenyl ] -7-chloro-2-oxo-l , 2,3,5- 
tetrahydro-4, l-benzoxazepine-3-acetic acid as a 

25 colorless amorphous solid product (0.21 g) . 

NMR(CDC1 3 ) 8: 1.384(9H,s), 2 . 00 r 2 . 40 ( 2H,m) , 2.70- 
3.20(4H,m), 4.32(lH,m), 4 . 539 ( 1H, t , J=6 . 6Hz ) , 4.93 
(lH,d, J=15Hz) , 5.56(lH,d,J=15Hz) , 5.67(lH,br) / 
6.548(lH,s), 7.10-7.80(15H,m) 

30 (6) In N,N-dimethylformaraide (6 ml) were dissolved the 
compound produced in (5) (0.15 g) and 2- 

f luorobenzylamine (35 mg) . To the solution were added, 
while stirring at 0°C, cyano diethyl phosphate (50 mg) 
and triethylamine (38 mg) . The reaction mixture was 
35 stirred for 20 minutes at room temperature, which was 

then diluted with water (30 ml), followed by extraction 
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with ethyl acetate (50 ml). The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
5 chromatography to give the titled compound, 3,5-trans- 
N- ( 2-f luorobenzyl ) - 1- ( 4-biphenylmethyl ) -5- ( 2-tert- 
butoxycarbonylaminophenyl ) -7-chloro-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide (0.16 g) as a 
colorless amorphous solid product. 
10 NMR(CDC1 3 ) 6: 1.362(9H,s), 2 . 00-2 . 30 ( 2H,m) , 2.60-3.10 
(4H,m), 4.32(lH,m), 4 .501(2H,t, J=6 . 4Hz) , 4.92(lH,d, 
J-15.6HZ), 5.55(lH,d,J=15.6Hz), 5.68(lH,s), 6.26(lH,m), 
6.515(lH,s), 7.00-7. 70(19H,m) 

15 Example 152 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -5- [ 2- ( 2- 

aminoethyl ) phenyl ]-l- ( 4-biphenylmethyl) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
To an ethyl acetate (2 mlfl solution of the 

20 compound produced in Example 151 (0.12 g) was added 4N 
hydrogen chloride (ethyl acetate solution) (2 ml). The 
mixture was stirred for 2 hours at room temperature. 
The solvent was distilled off to leave the titled 
compound (92 mg) as a colorless amorphous solid 

25 product. 

NMR(CDC1 3 ) 6: 1.95(2H,m), 2.35(2H,m), 2.74(lH,dd, 
J=6. 2, 14.6Hz), 2.95(lH,dd,J=6.8,14.6Hz) , 4.35-4.62 
(3H,m), 4.73(lH,d,J=14.6Hz), 5 . 7 17 ( 1H, d, J=14 . 6Hz ) , 
5.700(lH,s), 6.37(lH,m), 6.488(lH,s), 6 . 90-7 . 70 ( 19H,m) 

30 

Example 153 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( N- 

benzyloxycarbonylpiperidin-4-yl-methyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
35 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

(1) In methanol (20 ml) were dissolved 2-amino-5- 
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chloro-ot- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol produced in Example l-(2) (1.0 g) and N- 
benzyloxycarbonyl piperidine-4-carbaldehyde (0.82 g) , 
followed by addition of acetic acid (0.2 g) . To the 
mixture was added, while stirring at room temperature, 
cyano sodium borohydride (0.2 g) . The reaction mixture 
was stirred for 30 minutes at 60 °C, which was then 
concentrated. To the concentrate was added water (40 
ml), followed by extraction with ethyl acetate (60 ml). 
The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2-(N- 

benzyloxycarbonylpiperidin-4-yl-methyl ) amino-5-chloro- 
a - ( 3 - t ert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (1.5 g) as a colorless oily product. 
NMR(GDC1 3 ) 6: 1.446(9H,s), 1 . 30-2 . 00 ( 4H,m) , 2.50-3.00 
(7H,m), 4.30(2H,m), 5.l2(2H,s), 5.76(lH,s), 7.00-7.50 
(12H,m) 

(2) The compound (1.5 g) produced in (1) was dissolved 
in ethyl acetate (20 ml), to which was added IN sodium 
hydroxide (10 ml). To the mixture was added dropwise, 
while stirring at room temperature, an ethyl acetate (1 
ml) solution of fumaric chloride monoethyl ester (0.45 
g) . The reaction mixture was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off. The residue was dissolved in ethanol 
(20 ml), to which was added potassium carbonate (0.8 
g). The mixture was diluted with ethyl acetate (80 
ml), which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was purified by 
means of a silica gel column chromatography to give 
3 , 5-trans^l- ( N-benzyloxycarbonylpiperidin-4-yl-methyl ) - 
5-(3-tert-butoxycarbonylaminomethylphenyl)-7-chloro-2- 
oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester as a colorless oily product (0.9 g) . 
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NMR(CDC1 3 ) 8: 1 . 00-2 . 20 ( 8H,m) , 1.438(9H,s), 2.60-2,90 
(3H,m), 3.08(lH,dd, J=8 . 2 , 16 . 0Hz ) , 3 . 50-3 . 70 ( lH,m) , 
4.00-4.50(7H,m), 5.107(2H,s), 5.777(lH,s), 6.60(lH,d, 
J=2.4Hz), 7.10-7.50(llH,m) 
5 (3) To a solution of the compound produced in (2) (1.3 
g) in a mixture of tetrahydrof uran (5 ml) and methanol 
(10 ml) was added IN sodium hydroxide (5 ml). The 
mixture was stirred for 40 minutes at 50°C / which was 
diluted with water (50 ml) and neutralized with 5% 

10 potassium hydrogensulf ate, followed by extraction with 
ethyl acetate (60 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
dissolved in N,N-dimethylf ormamide (8 ml). To the 

15 solution was added 2-f luorobenzylamine (0.22 g), To 

the mixture were added, while stirring at 0°C, diethyl 
cyanophosphate (0.33 g) and triethylamine (0.21 g) . 
The mixture was stirred for 30 minutes at room 
temperature, to which was then, added water (40 ml), 

20 followed by extraction with ethyl acetate (60 ml). The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was then 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give the titled 

25 compound, 3 . 5-trans-N-( 2-f luorobenzyl) -1-(N- 

benzyloxycarbonylpiperidin-4-yl -methyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7^-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.46 
g) as a colorless amorphous solid product. 

30 NMR(CDC1 3 ) 6: 1 . 10-2 . 10 ( 5H,m) , 1 . 433 ( 9H, s ) , 2.60- 

3.00(4H,m), 3.55(lH,m), 4 . 00-4 . 60 ( 8H,m) , 5.107(2H,s), 
5.756(lH,s), 6.23(lH,m), 6.58(lH,m), 6 . 90-7 . 50 ( 15H,m) 

Example 154 

35 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
(N-benzylozycarbonylpiperridin-4-yl-methyl ) -7-chloro-2- 
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oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

To an ethyl acetate (2 ml) solution of the 
compound produced in Example 15 3 (0.1 g) was added 4N 
hydrogen chloride (ethyl acetate solution) (1 ml). The 
mixture was stirred for 2 hours at room temperature. 
The solvent was distilled off to leave the titled 
compound (60 mg) as a colorless amorphous solid 
product . 

NMR(CDC1 3 ) 6: 1 . 00-2 . 20 ( 5H,m) , 2 . 60-3 . 00 ( 4H,m) , 3 . 55 
(lH,m), 3.887(2H,s), 4 . 05-4 . 60 ( 6H,m) , 5.109(2H,s), 
5.768(lH,s), 6.37(lH,m), 6 . 60 ( 1H, d, J-2 . 4Hz ) , 6.80- 
7.50(15H,m) 

Example 155 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 3-benzyloxybezyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1/2,3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) In methanol (15 ml) were dissolved 2 -amino- 5- 
chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol produced in Example l-(2) (0.6 g) and 3- 
benzyloxybenz aldehyde (0.38 g) . To the solution was 
added acetic acid (0.12 g). To the mixture was added 
dropwise, while stirring at room temperature, cyano 
sodium borohydride (0.13 g) . The reaction mixture was 
stirred for one hour at 60°C, to which was then added 
water (50 ml), followed by extraction with ethyl 
acetate (80 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
2- ( 3-benzyloxybenzyl ) -5-chloro-ct- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) benzyl alcohol (0.9 g ) 
as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.432(9H,s), 4 . 15-4 . 32 ( 3H,m) , 4.996(2H, 
s), 5.790(lH,s), 6.489(lH,d,J=8.6Hz), 6 . 68-7 . 50 ( 15H,m) 
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(2) To an ethyl acetate (20 ml) solution of the 
.compound (0.9 g) produced in (1) was added IN sodium 
hydroxide (10 ml). To the mixture was added, while 
stirring at room temperature, fumaric chloride 
5 monoethyl ester (0.27 g) . The mixture was stirred for 
20 minutes, which was washed with water and dried over 
anhydrous sodium sulfate, followed by distilling off 
the solvent. The residue was dissolved in ethanol (20 
ml), to which was added potassium carbonate (0.6 g) . 

10 The mixture was stirred for 1.5 hour at 60°C. The 
reaction mixture was diluted with ethyl acetate (60 
ml), which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 

15 gel column chromatography to give 3,5-trans-l-( 3- 
benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.62 g) as a colorless oily product. 

20 NMR(CDC1 3 ) 6: 1 . 261 ( 3H, t , J=7 . 2Hz ) , 1.457(9H,s), 2.77 

(lH,dd,J=5. 2, 16.8Hz), 3 . 16 ( lH,d, J=8 . 6 , 16 . 8Hz ) , 4.13(2H, 
q,J=7.2Hz), 4.49(lH,dd, J=5.2,8.6Hz) , 4 . 73-4 . 87 ( lH,m) , 
4.986(lH,d, J=15.2Hz) , 5.038(2H,s), 5 . 26 1 ( lH,d, J=15 . 2 
Hz), 5.470(lH,s), 6.517(lH,d,J=2.2Hz), 6 . 82-7 . 46 ( 15H,m) 

25 (3) The compound produced in (2) (0.6 g) was dissolved 
in a mixture of tetrahydrof uran (5 ml) and methanol (10 
ml). To the solution was added IN sodium hydroxide (4 
ml). The mixture was stirred for one hour at 60°C. 
The reaction mixture was concentrated, which was 

30 diluted with water (50 ml). The solution was 

neutralized with 5% potassium hydrogensulf ate, followed 
by extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was then distilled off. 

35 The residue was dissolved in N,N-dimethylformamide (10 
ml), to which was added 2-f luorobenzylamine (0.11 g) . 
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To the mixture were added, while stirring at 0°C, 
diethyl cyanophosphate (0.15 g) and triethylamine (0.1 
g) . The reaction mixture was stirred for 20 minutes at 
room temperature, to which was added water (50 mi), 
followed by extraction with acetic acid ester. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was then 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give the titled 
compound, 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 3- 
benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.47 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.450(9H,s), 2 . 82 ( 1H, dd, J=5 . 6 , 14 . 5Hz ) , 
2.95(lH,dd,J=7.4,14.5Hz) , 4 . 254 ( 2H, d, J=6 . 2Hz ) , 4.33- 
4.60(3H,m), 4.80(lH,m), 4 . 884 ( 1H, d, J=14 . 8Hz ) , 5.011(2H, 
s), 5.317(iH,d,J=14.8Hz), 5.438(lH,s), 6.244(lH,m), 
6.498(lH,d, J=2.2Hz) , 6 . 7 8-7 . 40< 19H,m) 

Example 156 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 3-benzyloxybenzyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide • hydrochloride 

To the compound produced in Example 155 (80 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(3 ml). The mixture was stirred for one hour at room 
temperature. The solvent was distilled off to leave 
the titled compound (63 mg) . 

NMR(CDC1 3 ) fi: 2 . 73 ( lH,dd, J=5 . 8 , 14 . 5Hz) , 2.96(lH,dd, 
J=7. 4, 14.5Hz) , 3.65-3.95(2H,m) , 4 . 839 ( lH,d, J=15 . 0Hz ) , 
5.002(2H,s), 5.301(lH,d,J=15.0Hz), 5 . 472 ( 1H, s ) , 6 . 408 
(lH,t, J=6.0Hz) , 6.515(lH,d,J=2.2Hz), 6 . 75-7 . 40 ( 18H,m) 

Exfiunple 157 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
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butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 3- 
hydroxybenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

In a mixture of ethyl acetate (10 ml) and methanol 
(3 ml) was dissolved 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 3- 
benzyloxybenzyl)-5-(3-tert- 

butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.35 
g). To the solution was added 10% palladium-carbon (50 
mg) . The mixture was stirred for 1.5 hour under 
hydrogen atmosphere* The reaction mixture was 
subjected to filtration , and the filtrate was 
concentrated. The concentrate was dissolved in ethyl 
acetate (50 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off to leave the titled compound (0.29 g) as 
a colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1.438(9H,s), 2 . 67 ( IH, dd, J=6 . 0 , 14 . 6Hz ) , 
2.89(lH,dd,J=7.6,14.6hz), 4 . 15^4 . 62 ( 5H,m) , 4.62- 
5.75(3H,m), 6.315(111,1(1), 6 • 471( 1H, br) f 6 . 53-7 . 45 ( 14H,m) 

Example 158 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 3 -hydroxybenzyl ) -2-oxo-l, 2 , 3 , 5-tetrahydro- 
4, l-benzoxazepine-3-acetamide« hydrochloride 

To the compound produced in Example 157 (0.24 g) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(2 ml). The mixture was stirred for 1.5 hour at room 
temperature. The reaction mixture was concentrated to 
leave the titled compound (0.17 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 66 ( IH, dd, J=6 . 2 , 14 . 6Hz ) , 2.87(lH,dd, 
J-7. 2, 14.6Hz), 3.45-3.95(4H,m) , 4 . 28-4 . 58 ( 3H,m) , 4.643 
(lH,d,J=14.4Hz) , 5.336(lH,s), 5 . 4 16 ( IH, d, J=14 . 4Hz ) , 
6.395(lH,m), 6 . 512 ( lH,d, J=l . 2Hz ) , 6 . 64-7 . 42 ( 14H,m) 
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Example 159 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl)-7-chloro-l-[2-(4- 
hydroxyphenyl ) ethyl ] -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acet amide 

(1) In methanol (15 ml) were dissolved 2-amino-5- 
chloro-cx- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol produced in Example l-(2) (0,5 g) and 4- 
benzyloxyphenylacetaldehyde (0.4 g) . To the solution 
were added acetic acid (0.1 g) and, subsequently, cyano 
sodium hydride (0.11 g) . The mixture was stirred for 
40 minutes at 60°C. The reaction mixture was diluted 
with ethyl acetate (60 ml), which was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off to leave 2- [2- (4- 
benzyloxyphenyl ) ethyl ] amino-cx- ( 3 - tert- 
butoxycarbonylaminomethylphenyl ) -5-chloro-benzyl 
alcohol (0.45 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 443 ( 9H, s ) , 2 . 70-2 . 85 ( 2H,m) , 3.20-3.40 
(2H,m), 4.20-4.40(2H,m) , 4 . 7-4 . 90 ( lH,m) , 5.053(2H,s), 
5.662(lH,s), 6.61(lH,d,J=8.4H), 6 . 85-7 . 55 ( 15H,m) 

(2) The compound (0.45 g) produced in (1) was 
dissolved in ethyl acetate (20 ml), to which was added 
IN sodium hydroxide (10 ml). To the mixture was added 
dropwise, while stirring at room temperature, an ethyl 
acetate (1 ml) solution of fumaric chloride monoethyl 
ester (0.13 g). The reaction mixture was stirred for 
20 minutes, which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography. The oily product thus 
produced was dissolved in ethanol ( 15 ml ) , to which was 
added potassium carbonate (0.3 g) . The mixture was 
stirred for 1.5 hour at 60°C, which was diluted with 
ethyl acetate (50 ml). The solution was washed with 
water and dried over anhydrous sodium sulfate, followed 
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by purification by means of a silica gel column 
chromatography to give 3 , 5-trans-l- [ 2- ( 4- 
benzyloxyphenyl ) ethyl ] -5- ( 3-tert- 

butoxycarbonylarainomethylphenyl ) -7-chloro-2~9xo- 
5 1, 2,3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid 
ethyl ester (0.3 g) as a colorless oily product, 
NMR(CDC1 3 ) 6: 1 . 247 ( 3H, t , J=7 . 2Hz ) , 1.437(9H,s), 2.65- 
3.15(4H,m), 3.75-4.00(lH,m) , 4 . 13 ( 2H,q, J=7 . 2Hz ) , 4.28 
(2H,br), 4.37(lH,dd, J=5. 6,7.6Hz) , 4 . 55-4 . 75 ( lH,m) , 4.95 
10 (lH,m), 5.019(2H,s), 5.305(111,5), 6 . 512 ( lH,d, J=2 . 4Hz ) , 

6.85-7.50(15H,ra) 

(3) The compound (0.3 g) was dissolved in a mixture of 
tetrahydrofuran (3 ml) and methanol (8 ml). To the 
solution was added IN sodium hydroxide (2 ml). The 

15 mixture was stirred for 40 minutes at 60°C. The 
reaction mixture was concentrated, which was 
neutralized with 5% sodium hydrogensulf ate, followed by 
extraction with ethyl acetate (50 ml). The organic 
layer was washed with water and dried over anhydrous 

20 sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in N,N-dimethylf ormamide (6 ml). 
To the solution was added 2-f luorobenzylamine (40 mg) . 
To the mixture were added, while stirring at 0°C, cyano 
diethyl phosphate (55 mg) and triethylamine (50 ml). 

25 The reaction mixture was stirred for 30 minutes at room 
temperature, to which was added water, followed by 
extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 

30 residue was purified by means of a silica gel column 

chromatography to give 3,5-trans-N-(2-f luorobenzyl ) -1- 
[ 2- ( 4-benzyloxyphenyl ) ethyl ] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.26 

35 g) as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.43(9H,s), 2 . 62-3 • 05 ( 4H,m) , 2.85-3.98 
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(lH,m), 4.27(2H,d,J=6.0Hz), 4.36-4.75(4H,m), 4.85- 
5.00(lH,m), 5.018(2H,s), 5.286(lH,s), 6.297(111,111), 
6.50(lH,d,J=2.4Hz) , 6 . 85-7 . 55 ( 19H,m) 

(4) The compound (0.26 g) produced in (3) was dissolved 
5 in a mixture of ethyl acetate (10 ml) and methanol (5 
ml). To the solution was added 10% palladium-carbon 
(30 mg) . The mixture was stirred for 2 hours under 
hydrogen atmosphere. The reaction mixture was 
subjected to filtration, and the filtrate was 

10 concentrated. The concentrate was dissolved in ethyl 
acetate (30 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off to leave the titled compound, 3,5-trans- 
N-(2-f luorobenzyl)-5-( 3-tert- 

15 butoxycarbonylaminomethylphenyl)-7-chloro-l-(2-(4- 
hydroxyphenyl )ethyl ] -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.19 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.436(9H,s), 2 . 55-3 . 28 ( 4H,m) , 3 . 75-4 . 02 
(lH,m), 4.15-4.60(5H,m), 4 . 75-5 . 20 ( 3H,m) , 6.39(lH,d, 
J=2.2Hz), 6.55-7.45(14H,ra) 



20 



Example 160 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
25 c hloro-l-[2-(4-hydroxyphenyl)ethyl]-2-oxo-l, 2,3,5- 

tetrahydrp-4 , l-benzoxazepine-3-acetamide» hydrochloride 
To the compound (0. 19 g) produced in Example 159 

was added 4N hydrogen chloride (ethyl acetate solution) 

(3 ml). The mixture was stirred for 50 minutes at room 
30 temperature. The solvent was distilled off to leave 

the titled compound (0.13 g) as a colorless amorphous 

solid product. 

NMR(CDC1 3 ) 6: 2 . 55-3 . 30 ( 4H,m) , 3 . 70-4 . 60 ( 6H,m) , 4.639 
(lH,s), 4.86-5.05(lH,m), 6 . 44 ( lH,d, J=2 . 6Hz ) , 6:42- 
35 6.75(14H,m) 
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Example 161 

3 ,5-Trans-N- ( 2-f luorobenzyl ) -5-(3-tert- 
butoxycarbonylaminomethylphenyl)-7-chloro-l-(4- 
methoxybenzyl ) -2-oxo-l ,2,3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

A mixture of 3 ,5-trans-N-( 2-f luorobenzyl) 5-(3- 
tert-butoxycarbonylaminomethyl phenyl) -7-chloro-l-( 4- 
hydroxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide produced in Example 101 (0,12 
g), methyl iodide (0.15 g), potassium carbonate (0.1 g) 
and N,N-dimethylformamide (4 ml) was stirred for 2.5 
hours at 60°C. To the reaction mixture was added 
water, which was subjected to extraction with ethyl 
acetate (40 ml). The organic layer was washed with a 
5% aqueous solution of potassium hydrogensulf ate, which 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off to leave the 
titled compound (0.105 g) as a colorless amorphous 
solid product.. \ 

NMR(CDC1 3 ) 6: 1.445(?H,s), 2 . 71 ( 1H, dd, J-6 . 2 , 14 . 6Hz ) , 
2.93(lH,dd,J=7.4,14.6Hz) , 3.792(3H,s), 4 . 22-4 . 63 ( 5H,m) , 
4.699(lH,d,J=14.4Hz), 4 . 76-4 . 95 ( lH,m) , 5.300(lH,s), 
5.435(lH,d,J=14.4Hz), 6 . 18-6 . 33 ( lH,m) , 6.476(lH,d, 
J=2.2Hz), 6.78-7.45(14H,m) 

Example 162 

3 , 5~Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 4 -methoxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide* hydrochloride 

The compound produced in Example 161 (70 mg) was 
dissolved in 4N hydrogen chloride (ethyl acetate 
solution) (2 ml). The solution was stirred for 40 
minutes at room temperature. The solvent was distilled 
off to leave the titled compound (65 mg) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 73 ( lH,dd, J=6 . 0 , 14 . 4Hz ) , 2.93(lH,dd, 
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J=7.2,14.4Hz) , 3.781(3H,s), 3 . 83 1 ( 2H, br ) , 4.36-4.62 
(3H,m), 4. 678(lH,d,J=14. 4Hz), 5.307(lH,s), 5.445(lH,d, 
J=14.4Hz), 6.44(lH,m), 6 . 482 ( lH,d, J=2 . 2Hz ) , 6.78- 
7.42(14H,m) 

Example 163 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-tert- 
butoxycarbonylaraino-l-methyl ) ethyl ]phenyl}-7-chloro-l- 
( 4-methoxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) In methanol (30 ml) were dissolved 2-amino-a-[ 3 '- 
[ ( 1-tert-butoxycarbonylamino-l-methyl (ethyl ] phenyl ] -5- 
chlorobenzyl alcohol (2.0 g) produced in Example 92, 4- 
methoxybenzaldehyde (0.8 g) and acetic acid (0.37 g). 
To the solution was added cyano sodium borohydride 
(0.38 g), and the mixture was stirred for 1.5 hour at 
60°C. The reaction mixture was concentrated, to which 
was added water, followed by extraction with ethyl 
acetate (80 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off to leave 2-(4- 

methoxybenzyl ) amino-a- [ 3 ' - [ ( 1-tert-butoxycarbonylamino- 
1 -methyl) ethyl] phenyl ] -5-chlorobenzyl alcohol (2.6 g) 
as a yellow oily product. 

NMR(CDC1 3 ) 6: 1.35(9H,br), 1.577(6H,s), 3.784(3H,s), 
4.183(2H,s), 5.798(lH,s), 6 . 5-7 . 5 ( HH,m) 

(2) The compound (2.6 g) produced in (1) was dissolved 
in ethyl acetate (50 ml). To the solution was added lN 
sodium hydride (15 ml). To the mixture was added 
dropwise, while stirring at room temperature, fumaric 
chloride monoethyl ester (0.85 g) . The mixture was 
stirred for 10 minutes, and, then, the organic layer 
was separated, washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was dissolved in ethanol (50 ml). 
To the solution was added potassium carbonate (20 g) , 
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and the mixture was stirred for 2 hours at 70°C. The 
reaction mixture was concentrated, which was dissolved 
in ethyl acetate (80 ml). The solution was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off to leave 3,5-cis- and 3.5- 
trans-5- [ 3- [ 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl ] -7-chloro-l- ( 4-methoxybenzyl ) -2- 
oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (2.9 g) as an oily product. 
NMR(CDC1 3 ) 6: 1 . 260 ( 3H, t , J=7 . 2Hz ) , 1 . 0-1 . 45 ( 9H,m) , 
1.584(4H,s), 1.619(2H,s), 2 . 65-3 . 32 ( 2H,m) , 3.795(2H,s), 
3.815(lH,s), 4.14(2H,dq), 4 . 43 ( 2/3H,dd, J=5 . 6 , 8 . 3Hz ) , 
5. 18(2/3H,s) , 5.534(2/3H,d,J=14.2Hz), 5 . 885 ( 1/3H, s ) , 
6.75-7.50(10 l/3H,m) 

(3) The compound (2.9 g) produced in (2) was dissolved 
in a mixture of tetrahydrof uran (20 ml) and methanol 
(30 ml). To the solution was added IN sodium hydroxide 
(10 ml). The mixture was stirred for 40 minutes at 
60°C. The reaction mixture was concentrated, which was 
neutralized with 5% potassium hydrogensulf ate, followed 
by extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3,5-trans-5-[3-[ ( 1-tert- 
butoxycarbonylaminomethyl ) ethyl ]phenyl ] -7-chloro-l- (4- 
methoxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid (0.85 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 05-1 . 40 ( 9H,m) , 1 . 509 ( 3H, s ) , 1 . 601 ( 3H, 
s), 2.75-3.30(2H,m), 3.790(3H,s), 4 . 30-4 . 80( 3H,m) , 5 . 0- 
5.60(2H,m), 6.509(lH,s), 6 . 70-7 . 40 ( lH,m) 

(4) in N,N-dimethylformamide (10 ml) were dissolved 
the compound produced in (3) (1.5 g) and 2- 
fluorobenzylamine (0.37 g) . To the solution was added, 
while stirring at 0°C, cyano diethyl phosphate (0.5 g) . 
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To the mixture was further added triethylamine (0.35 
• g) - The reaction mixture was stirred for 30 minutes at 
room temperature. To the reaction mixture was then 
added water, followed by extraction with ethyl acetate 
(100 ml). The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off , and residue was purified by means of a 
silica gel column chromatography to give the titled 
compound, 3 , 5-trans-N-( 2-f luorobenzyl ) -5-[ 3- [ ( 1-tert- 
butoxycarbonylamino- 1 -methyl) ethyl ] phenyl ] -7-chloro-l- 
( 4-methoxybenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (1.3 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.29(9H,br), 1.478(3H,s), 1.604(3H,s), 
2.69(lH,dd,J=6.0,14.4Hz), 2 . 93 ( 1H, dd, J=7 . 0, 14 . 4Hz) , 
3.791(3H,s), 4.36-4.70(4H,m), 4 . 85-5 . 10 ( 1H, m) , 5.15(1H, 
m), 5.537(lH,d,J=14.0Hz), 6.301(lH,m), S.SlSjlH^d, 
J=1.8Hz) / 6.75-7 .42(14H,m) 

\ 

Example 164 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 
methyl ) ethyl ] phenyl ] -7-chloro-l- ( 4-methoxybenzyl ) -2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

4N Hydrogen chloride (ethyl acetate solution) (8 
ml) was added to 3 , 5-trans-N- ( f luorobenzyl ) -5- [3- [( 1- 
tert-butoxycarbonylaraino-l-methyl ) ethyl ] phenyl ] -7- 
chloro-1- ( 4-methoxybenzyl ) 2-oxo- 1,2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide produced in Example 163 (1.2 
g) . The mixture was stirred for 1.5 hour at room 
temperature. The solvent was distilled off. To the 
residue was added ethyl 1 acetate (50 ml). The solvent 
was again distilled off to leave the titled compound 
(1.15 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) S: 1.452(3H,s), 1.468(3H,s), 2.73(lH,dd, 
J=6.0, 14.4Hz) f 2. 93(lH,dd,J=7.0, 14.4Hz), 3.773(3H,s), 
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4.35-4.62(3H,m), 4 . 673 ( 1H, d, J=14 . 4Hz ) , 5.293(lH,s), 
5.458(lH,d, J=14.4Hz) , 6 . 335 ( lH,m) , 6 . 510 ( 1H, d, J=2 . 0Hz) , 
6.75-7.55(14H,m) 

5 Example 165 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
7-hydroxy-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 

10 (1) In ethyl acetate (30 ml) were dissolved N-methyl- 
N-methyloxy-2-benzyloxycarbonylamino-5-hydroxybenzamide 
produced in Example 7-(l) (2.5 g) and 3 , 4-dihydro-2H- 
pyran (0.8 g) . To the solution was added p- 
toluenesulf onic acid (10 mg) . The mixture was stirred 

15 for 2 hours at room temperature . The reaction mixture 
-was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, which was then dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 

20 chromatography to give N-methyl-N-methyloxy-2- 

benzyloxycarbonylamino-5- ( tetrahydropyran-2-yl ) oxy- 
benzamide (2.0 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 40-2 .10 ( 6H, m) , 3 . 338 (3H, s ) , 3.557(3H, 
s), 3.45-3.95(2H,m) , 5.176(2H,s), 5.36(lH f m) / 7.08- 

25 7.45(7H / m) / 7 . 90-8 . 40 ( 2H,m) 

(2) The compound (2.0 g) produced in (1) was dissolved 
in a mixture of ethyl acetate (15 ml) and methanol (15 
ml) . To the solution was added 10% palladium-carbon 
(0.3 g) . The mixture was stirred for 1.5 hour at room 

30 temperature in hydrogen streams. The reaction mixture 
was subjected to filtration. From the filtrate, the 
splvent was distilled off to leave N-methyl-N-methyloxy 
2-amino-5-( tetrahydropyran-2-yl)oxy-benzaraide (1.5 g) . 
NMR(CDC1 3 ) 6: 1 . 40-2 . 10 ( 6H,m) , 3.337(3H f s) f 3.50- 

35 4.05(2H / m), 3.617(3H f s), 5.23(lH,m), 6 . 60-7 . 15 ( 3H,m) 

(3) In tetrahydrofuran (30 ml) were dissolved N- 



WO 98/47882 



217 



PCT/JP98/01797 



methyl-N-methyloxy-2-amino-5- ( tetrahydropyran-2- 
yl)oxybenzamide produced in (2) (1.4 g) and N-tert- 
butoxycarbonyl-3-bromo-benzylamine (1.45 g) . The 
solution was cooled to -78°C. To the solution was 
added dropwise, while stirring, n-butyl lithium (1.6 
mol, hexane solution) (15.6 ml) over 40 minutes. To 
the reaction mixture was added water (50 ml), followed 
by extraction with ethyl acetate (70 ml). The organic 
layer was washed with waster and dried over anhydrous 
sodium sulfate. The solvent was distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give 2-amino-3 ' -tert- 
butoxycarbonylaminomethyl-5- ( tetrapyran-2 -yl ) oxy- 
benzophenone (0.8 g) as a yellow oily product. 
NMR(CDCli) 6: 1.459(9H,s), 1 . 50-2 . 05 ( 6H,m) , 3.45- 
3.58(lH,m), 3.82-3. 94(lH,m), 4 . 34-4 . 43 ( 2H,m) , 4.95- 
5.10(lH,m), 5.153(lH,t,J=3.4Hz), 5.80(2H,m), 
6.703(lH,d,J=9.0Hz), 7 . 07-7 . 62 ( 6H, m) 

(4) The compound (0.8 g) produced in (3) was dissolved 
in methanol (30 ml). To the solution was added sodium 
borohydride (0.2 g), and the mixture was stirred for 30 
minutes at room temperature. The reaction mixture was 
concentrated, to which was added water, followed by 
extraction with ethyl acetate (50 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off to leave 
2-amino-a- ( 3 ' -tert-butoxycarbonylaminomethylphenyl ) -5- 
(tetrahydropyran-2-yl)oxy-benzyl alcohol (0.8 g) as a 
colorless oily product. 

NMR(CDCl3) 6: 1.451<9H,s), 1 . 52-2 . 10 ( 6H,m) , 3.48-3.63 
(l^m), 3.85-4.0(lH,m), 4 . 305 ( 2H,d, J=5 . 6Hz ) , 4.75- 
4.95(lH,m), 5.20-5,30(lH,m), 5.792(lH>s), 6.618(lH,d, 
J=8.0Hz), 6.80-7.40(6H,m) 

(5) In methanol (20 ml) were dissolved the compound 
produced in (4) and 4-phenyl benzaldehyde (0.38 g) . To 
the solution was added acetic acid (0.13 g) . The 
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mixture was stirred for 5 minutes, followed by addition 
of cyano sodium borohydride (0.14 g) . The reaction 
mixture was stirred for 30 minutes at 60 °C, to which 
was added ethyl acetate (50 ml). The mixture was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 2-(4-biphenylmethyl)amino-a-(3- 
tert-butoxycarbonylaminomethylphenyl ) -5- 
(tetrahydropyran-2-yl)oxybenzyl alcohol (0.7 g) as a 
yellow oily product. 

NMR(CDC1 3 ) 6: 1.434(9H,s), 1 . 50-2 . 15 ( 6H,m) , 3.45-3.65 
(lH,m), 3.86-4.0(lH,m) , 4.257(2H,s), 4.299(2H,d, 
J-S.8H2), 4.70-4.90(lH,m) , 5.856(lH,s), 6.621(lH,d, 
J=8.6Hz) , 6.83-7.65(15H,m) 

(6) The compound (0.7 g) produced in (5) was dissolved 
in ethyl acetate (25 ml), to which was added IN sodium 
hydroxide (8 ml). To the mixture was added dropwise, 
while stirring at room temperature, an ethyl acetate (1 
ml) solution of fumaric chloride monoethyl ester (0.2 
g) . The reaction mixture was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
then distilled off. The residue was dissolved in 
ethanol (20 ml), to which was added potassium carbonate 
(0.05 g) . The mixture was stirred for 50 minutes at 
60°C. The reaction mixture was concentrated, to which 
was added ethyl acetate (60 ml). The mixture was 
washed with water and dried over anhydrous sodium 
sulfate, followed by distilling off the solvent. The 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
2-oxo-l , 2,3, 5-tetrahydro-7 - ( tetrahydropyran-2-yl ) oxy- 
4, l-benzoxazepine-3-acetic acid ethyl ester (0.6 g) as 
a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 249 ( 3H, t , J=7 . 2Hz ) , 1.441(9H,s), 1.50- 
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2.05(6H,m), 2 . 68-2 . 86 ( lH,m) , 3 . 13 ( lH,dd, J=8 . 0 , 16 . 9Hz ) , 
3.37-3.56(lH,m), 3 . 67-3 . 86 ( lH,m) , 4 . 06-4 . 27 ( 4H,m) , 4.53 
(lH,dd,J=5.4,8.4Hz), 4.70-4.86(lH,m) , 4.913(lH,d, 
J=14.6Hz), 5.07-5.23(lH / m), 5 . 35-5 . 50 ( 2H,m) , 6.15- 
6.23(lH,m) , 6.90-7.62(15H,m) 

(7) The compound (0.6 g) produced in (6) was dissolved 
in a mixture of tetrahydrofuran (5 ml) and methanol (10 
ml). To the solution was added IN sodium hydroxide (5 
ml). The mixture was stirred for 30 minutes at 60°C. 
The reaction mixture was concentrated, which was 
neutralized with 5% potassium hydrogensulf ate, followed 
by extraction with ethyl acetate (50 ml). The organic 
layer was washed with water and dried over over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatograiphy to give 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
2-oxb-l , 2,3, 5-tetrahydro-7- ( tetrahydropyran-2-yl ) oxy- 
4,l-benzbxazepine-3-acetic acid (0.48 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.436(9H,s), 1 . 50-2 . 05 ( 6H,m) , 2.75-3.25 
(2H,ro), 3.35-3.90(2H,m) , 4 . 15-4 . 30(2H,m) , 4.40-4.55 
(lH,ra), 4.70-5.55(6H,m) , 6 . 168 ( lH,br ) , 6 . 80-7 . 65 ( 15H,m) 

(8) In N,N-dimethylformamide (8 ml), were dissolved the 
compound produced in (7) (0.43 g) and 2- 
fluorobenzylamine (0.95 g). To the solution was added, 
while stirring' at 0°C, cyano diethyl phosphate (0.12 g) 
and, subsequently, triethylamine (0.1 ml). The 
reaction mixture was stirred for 30 minutes at room 
temperature, to which was added water, followed by 
extraction with ethyl acetate (60 ml). The organic 
layer was washed with a 5% aqueous solution of sodium 
hydrogens ul fate, a saturated aqueous solution of sodium 
hydrogencarbonate and a saturated aqueous saline 
solution, successively, followed by drying over 
anhydrous sodium sulfate. The solvent was distilled 
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off , and the residue was purified by means of a silica 
. gel column chromatography to give 3 , 5-trans-N- ( 2- 
f luorobenzyl) 5-(3-(tert- 

butoxycarbonylaminomethylphenyl ) -1- (4-biphenylmethyl ) - 
5 2-oxo-l , 2,3, 5-tetrahydro-7- ( tetrahydropyran-2-yl ) oxy- 
4, l-benzoxazepine-3-acetamide (0.4 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.435(9H,s), 1 . 48-2 . 05 ( 6H,m) , 2.62-2.78 
(lH,m), 2.94(lH,dd,J=7.4,17.0Hz), 3 . 35-3 . 95 ( 2H,m) , 
10 4.05-4.23(2H,m) , 4 . 35-4 . 63 ( 3H,m) , 4 . 65-4 . 80 ( lH,m) , 

4.86(lH,d, J=14.4Hz) , 5 . 07-5 . 52 ( 3H,m) , 6 . 13-6 . 22 ( lH,m) , 
6.32-6.46(lH,m) , 6 . 85-7 . 63 ( 19H,m) 

(9) The compound (0.4 g) produced in (8) was dissolved 
in methanol (20 ml). To the solution was added a 10% 

15 aqueous solution of oxalic acid (2 ml). The mixture 
was stirred for 40 minutes at 50-60°C. The reaction 
mixture was concentrated, to which was added water, 
followed by extraction with ethyl acetate (60 ml). The 
organic layer was washed with water and dried over 

20 anhydrous sodium sulfate. The solvent was distilled 
off to leave the titled compound, 3, 5-trans-N- (2- 
f luorobenzyl ) -1- (4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7 -hydroxy- 2 -oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.3 

25 g) as a colorless crystalline product 
m.p.: 206-207°C 

NMR(CDC1 3 ) 8: 1.397(9H,s), 2 . 68 ( lH,dd, J=6 . 2 , 14 . 6Hz ) , 
2.93(lH,dd, J=7. 8, 14.6Hz) , 4 . 124 (2H,d, J=7 . 0Hz) , 4.33- 
4.58(3H,m), 4 . 738 ( lH,d, J=14 . 8Hz ) , 4.80(lH,m), 5.231 
30 (lH,s), 5.450(lH,d,J=14.8Hz), 5 . 901 ( lH,d, J=2 . 8Hz ) , 
6.551(lH,m), 6.78-7. 68(19H,m) 

Example 166 

3 , 5-Trans-N- ( 2 -f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
35 ( 4-biphenylmethyl) -7-hydroxy-2-oxo-l, 2, 3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide» hydrochloride 
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4N Hydrogen chloride (ethyl acetate solution) (2 
ml) was added to 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -1- { 4- 
biphenylmethyl ) -7-hydroxy-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
5 benzoxazepine-3-acetamide (0.15 g) . The mixture was 
stirred for 30 minutes at room temperature. The 
solvent was distilled off to leave the titled compound 
(0.14 g) as a colorless crystalline product, 
m.p.: 220-222°C 
10 NMR(CDC1 3 ) 6: 2 . 72 ( 1H, dd , J=5 . 8 , 14 . 3Hz ) , 2.82-3.52 

(511,111), 4. 33-4. 67(3H,m) , 4 . 737 ( lH,d, J=14 . 2Hz), 5.256 
(lH,s), 5.504(lH,d,J=14.2Hz) , 5 . 854 ( 1H, d, J=2 . 4Hz ) , 
6.48-6.60(lH,ra), 6 . 75-7 . 65 ( 19H,m) 

15 Example 167 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonyaminomethylpheriyl ) -7- ( 3- 
chloropropyloxy ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

20 In N,N-dimethylformamide (5 ml) were dissolved 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
7-hydroxy-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-2- 
acetamide produced in Example 165 (0.2 g) and 1-bromo- 

25 3-chloropropane (0.1 g). To the solution was added 

potassium carbonate (0.1 g) . The mixture was stirred 
for 40 minutes at 70°C. The reaction mixture was 
diluted with ethyl acetate (50 ml). The organic layer 
was washed with water and dried over anhydrous sodium 

30 sulfate. The solvent was distilled off, and the 

residue was purified by means of a silica gel column 
chromatography to give the titled compound (0.16 g) as 
a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 423 ( 9H, s ) , 2 . 05-2 . 18 ( 2H,m) , 2.713(1H / 
35 dd,J=6.0, 14.4Hz), 2 . 934 ( 1H, dd, J=7 . 2 , 14 . 4Hz ) , 3.648(1H, 
t,J=6.4Hz), 3.78-4.02(2H,m), 4 . 05-4 . 02 ( 2H,m) , 4.36- 
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4.62(3H,m), 4 . 63-4 . 76 ( lH,m) , 4 . 808 ( lH f d, J=14 . 2Hz ) , 
5.312(lH,s), 5.48(lH,d, J=14.2Hz) , 6 . 016 ( !H,d, J=2 . 8Hz) , 
4.35-4 .77 (lH,m) , 6.87-7 . 62(19H f m) 

5 Example 168 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7 - ( 3-chloropropyloxy ) -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide» hydrochloride 
4N Hydrogen chloride (ethyl acetate solution) (1 

10 ml) was added to 3, 5-trans-N-( 2-f luorobenzyl) -5- (3- 
tert-butoxycarbonylaminomethylphenyl ) -1- ( 4- 
biphenylmethyl ) -7- ( 3-chloropropyloxy ) -2 -oxo-1 , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide produced in 
Example 167 (70 mg) . The mixture was stirred for 40 

15 minutes at room temperature. The solvent was distilled 
off to leave the titled compound (45 mg) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 05-2 . 18 ( 2H, m) , 2 . 22-2 . 66 ( 2H / m) , 2.724 
(lH,dd f J=6.0, 14.4Hz) , 2 • 930 ( 1H, dd, J=7 . 0 , 14 . 4Hz ) , 3.641 
20 (2H / t / J=6.4Hz) , 3 . 68-3 . 97 ( 4H, m) , 4 . 35-4 . 63 ( 3H,m) , 4.799 

(lH r d f J=14.6Hz) , 5.331(lH f s), 5 . 486 ( 1H, d, J=14 . 6Hz ) , 
6.039(lH f d / J=2.8Hz) / 6 . 45-6 . 56 ( lH f m) , 6 . 87-7 . 62 ( 19H r m) 

Example 169 

25 3 , 5 -Trans -N- ( 2-f luorobenzyl ) -1- (4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonyaminomethylphenyl ) -7- 
benzoylmethyloxy-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

An N/N-dimethylformamide (4 ml) solution of 3,5- 

30 trans-N- (2-f luorobenzyl) -5- (3-tert- 

butoxycarbonylaminomethylphenyl ) -1- (4-biphenylmethyl ) - 
7-hydroxy-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide produced in Example 165 (0.1 g) , phenacyl 
bromide (0.03 g) and potassium carbonate (0.04 g) was 

35 stirred for 2 hours at 70°C. The reaction mixture was 
diluted with water, which was subjected to extraction 
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with ethyl acetate (40 ml). The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was purified by means of a silica 
gel column chromatography to give the titled compound 
(0.105 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.433(9H,s), 2 . 707 ( lH,dd, J=5 . 8 , 14 . 2Hz ) , 
2. 941(lH,dd,J=7. 4, 14.2Hz) , 4 . 126 ( 2H,d, J=6 . 2Hz ) , 4.37- 
4.63(3H,m), 4 . 65-4 . 82 ( lH,m) , 4 . 888 ( lH,d, J=14 . 8Hz ) , 
5.085(2H,s), 5.346(lH,s), 5 . 387 ( lH,d, J=14 . 8Hz) , 
6.012(lH,d, J=3.0Hz) , 6 . 27-6 • 40 ( lH,m) , 6 . 85-7 . 94 ( 24H,m) 

Example 170 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
benzoylmethyloxy-1- ( 4-biphenylmethyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide • hydrochloride 

In ethyl acetate (1 ml) was dissolved 3,5-trans-N- 
( 2-f luorobenzyl ) -7-benzoylmethyloxy-l- ( 4- 
biphenylmethyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -2-oxo- 1 , 2 , 3 , 5- 
tetrahydro-4, l-benzoxazepine-3-acetamide produced in 
Example 169 (70 mg) . To the solution was added 4N 
hydrogen chloride (ethyl acetate solution) (1 ml). The 
mixture was stirred for 40 minutes at room temperature. 
The solvent was distilled off to leave the titled 
compound (65 rag) as a colorless amorphous solid 
product . 

NMR(CDC1 3 ) 6: 1 . 899 ( 2H, br ) , 2 . 72 1 ( lH,dd, J=6 . 0 , 14 . 3Hz ) , 
2.937(lH / dd, J=7.4 f 14.3Hz) , .656(2H,s), 4.35-4.62 
(3H,m) # 4.859(lH / d f J=14.4Hz) # 5.091(2H /S ) f 5. 350( lH,s) 
5.414(lH # d r J=14,4Hz) / 6 . 058 ( 1H, d, J=2 . 8Hz ) , 6.35-6.52 
'(lH,m), 6.85-7.92(24H r m) 

Example 171 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonyaminomethylphenyl ) -1- ( 4-biphenylmethy ) -7- 
( 2-hydroxyethyloxy ) -2-oxp-l , 2,3, 5-tetrahydro-4 , 1- 
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benzoxazepine-3-acetamide 

A mixture of 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl) -l-( 4- 
biphenylmethyl ) -7-hydroxy-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
5 benzoxazepine-3-acetamide produced in Example 165 (50 
mg) , 2-bromoethyl acetate (60 mg) , potassium carbonate 
(40 mg) and N,N-dimethylf ormamide (2 ml) was stirred 
for 15 hours at 80°C. To the reaction mixture was 
added water, followed by extraction with ethyl acetate 

10 (30 ml). The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off. The residue was dissolved in methanol 
(3. ml), to which was added IN sodium hydroxide (0.5 
ml). The mixture was stirred for 30 minutes at 60 °C. 

15 The reaction mixture was diluted with ethyl acetate (20 
ml), which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound 

20 (40 mg) as a colorless oily product. 

NMR(CDC1 3 ) 8: 1.414(9H,s), 2 . 709 ( lH,dd, J=6 . 0 , 14 . 3Hz ) , 
2.929(lH,d, J=7. 4, 14.3Hz) , 3 . 843 ( 4H,br ) , 4.05-4.22 
(2H,m), 4.35-4.63(3H,m), 4 . 65-4 . 87 ( 2H,m) , 5.302(lH,s), 
5.477(lH,d, J=14.8Hz) , 6 . 059 ( lH,d, J=2 . 8Hz) , 6.43-6.54 

25 (lH,m), 6.85-7.62(19H,m) 

Example 172 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethy) -7- ( 2-hydroxyethyloxy) -2-oxo-l , 2,3,5- 

30 tetrahydro-4 , l-benzoxazepine-3-acetamide« hydrochloride 
The compound (40 mg) produced in Example 171 was 
dissolved in 4 N hydrogen chloride (ethyl acetate 
solution) (1 ml). The solution was stirred for one 
hour at room temperature. The solvent was distilled 

35 off. To the residue were added ethyl acetate and n- 
hexane to give the titled compound (25 mg) as a 
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colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 156 ( 2H, br ) , 2 . 73 ( 1H, dd, J=6 . 2 , 14 . 3Hz ) , 
2. 94(lH,dd,J=7.0, 14.3Hz), 3 . 63-4 . 02 ( 5H,m) , 4.27-4,63 
(4H,m), 4.794(lH,d,J=14.4Hz), 5.33(lH,d), 5.53(lH,dd), 
6.09(lH,m), 6.87-7.63(19H,m) 

Example 173 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethy ) -7- 
methoxycarbonylmethyloxy-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

A mixture of 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl) -l-( 4- 
biphenylmethyl ) -7-hydroxy-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide produced in Example 165 (50 
mg), bromoacetic acid methyl ester (37 mg) , potassium 
carbonate (30 mg) and N,N-dimethylf ormamide (3 ml ) was 
stirred for 2 hours at 80°C. The reaction mixture was 
diluted with ethyl acetate (20 ml), which was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give the titled compound (55 mg) as a colorless oily 
product. 

NMR(CDC1 3 ) 6: 1.428(9H,s), 2 . 73 ( 1H, dd, J=5 . 8 , 14 . 4Hz ) , 
2.96(lH,dd,J=7.4,14.4Hz), 3.708(3H,s), 4 . 05-4 . 23 ( 2H,m) , 
4.32-4.62(5H,m) , 4 . 75-4 . 90 ( lH,m) , 4 . 877 ( lH,d, J=14 . 6Hz ) , 
5.354(lH,s), 5.395(lH,d,J=14.6Hz), 6 . 04 ( lH,d, J=2 . 8Hz ) , 
6.46(lH,t,J=6.2Hz), 6 . 86-7 . 63 ( 19H,m) 

Example 174 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethy) -7-methoxycarbonylmethyloxy-2-oxo- 
1,2, 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

The compound (55 mg) produced in Example 173 was 
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dissolved in 4N hydrogen chloride (ethyl acetate 
solution) (1 ml). The solution was stirred for one 
hour at room temperature. The solvent was distilled 
off to leave the titled compound (30 mg) as a colorless 
5 amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 05-2 . 41 ( 2H,m) , 2 . 72 1 ( 1H, dd, J=6 . 0 , 
14.3Hz), 2.943(lH,dd, J=7.4,14.3Hz), 3.719(3H,s), 
3.75(2H,br), 4 . 35-4 . 62 ( 5H,m) , 4 . 861 ( lH,dd, J=14 . 8Hz ) , 
5.357(lH,s), 5.427(lH,d, J=14.8Hz) , 6 . 081 ( lH,d, J=2 . 8Hz ) , 
10 6.35-6.47(lH,m) , 6 . 85-7 - 62 ( 19H,m) 

Example 17 5 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -7-benzyloxy-l- ( 4- 
biphenylmethy) -5-( 3-tert- 

15 butoxycarbonyaminomethylphenyl) -2-oxo-l, 2 ,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide 

A mixture of 3, 5-trans-N-(2-f luorobenzyl) -5- (tert- 
butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
7-hydroxy-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 

20 acetamide produced in Example 165 (0.1 g), benzyl 

bromide (28 mg) , potassium carbonate (30 mg) and N,N- 
dimethylformamide (4 ml) was stirred for 1.5 hour at 
70°C. To the reaction mixture was added water, 
followed by extraction with ethyl acetate (30 ml). The 

25 organic layer was washed with water and dried over 

anhydrous sodium sulfate* The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound 
(0.105 g) as a colorless crystalline solid product. 

30 NMR(CDC1 3 ) 6: 1.420(9H,s), 2 . 708 ( 1H, dd, J=5 . 8 , 14 . 4Hz ) , 
2.939(lH,dd,J=7.2,14.4Hz), 4 . 157 ( 2H,d, J=5 . 8Hz ) , 4.38- 
4.73(4H,m), 4 . 76-4 . 93 ( 3H,m) , 5.329(lH,s), 5.434(lH,d, 
J=14.4Hz), 6.095(lH,d,J=2.8Hz), 6 . 25-6 . 42 ( lH,m) , 6.85- 
7.63(24H,m) 

35 
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3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
benzyloxy-l-( 4-biphenylmethy ) -2-oxo-l , 2 , 3 , 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide- hydrochloride 

To the compound produced in Example 175 (70 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(1 ml). The mixture was stirred for 2 hours at room 
temperature. The solvent was distilled off. The 
residue was processed with ethyl acetate and n-hexane 
to give the titled compound (65 mg) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 009 ( 2H, br ) , 2 . 722 ( lH,d, J=6 . 0 , 14 . 3Hz ) , 
2.935(lH,dd,J=7.2,14.3Hz), 3 . 726 (2H,br) , 4.35-4.62 
(3H,m), 4.75-4.93(3H,m), 5 . 337 (_1H, s ) , 5.452(lH,d, 
J=14.4Hz), 6.123(lH,d,J=3.0Hz) , 6 . 35-6 . 52 ( lH,m) , 6.84- 
7.62(24H,m) 

Example 177 

3 , 5 -Trans -N- (2-f luorobenzyl ) - 1 - ( 4 -bipheny lme thy ) - 5 - ( 3 - 
tert-butoxycarbonylaminomethylphenyl ) -7- 
cyclohexylmethyloxy-2-oxo- 1 , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

A solution of the compound produced in Example 165 
(0.1 g), cyclohexyl methyl bromide (30 mg) and sodium 
hydride (7 mg) in N,N-dimethylf ormamide (3 ml) was 
stirred for 40 minutes at 60°C. To the reaction 
mixture was added water, which was subjected to 
extraction with ethyl acetate (20 ml) . The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give the titled compound (60 mg) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 0 . 83-1 • 82 ( 11H, m) , 1 . 427 ( 9H,S ) , 2 . 709 ( 1H, 
dd, J=5. 8 , 14.1Hz) , 2 • 931 ( 1H, dd, J=7 . 2, 14 • 1Hz ) , 3.546(2H r 
d.J^e.OHz), 4.05-4.22(2H / m) , 4 . 35-4 . 75(4H,m) , 4.814(1H, 
d / J=14.6Hz) / 5-313(lH,s) f 5 . 472 ( lH,d, J=14 . 6Hz ) , 6.006 
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(lH,d, J=3.0Hz) , 6.28-6.42(lH,m) , 6 . 85-7 . 62 ( 19H,m) 
Example 17 8 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
5 ( 4 -bipheny lmethy ) - 7 -eye lohexy Ime thy loxy-2 -oxo- 1,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide 

To the compound produced in Example 177 (50 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(1 ml). The mixture was stirred for 30 minutes at room 
10 temperature. The solvent was distilled off to leave 
the titled compound (40 mg) as a colorless amorphous 
solid product. 

NMR(CDC1 3 ) 6: 0 . 82-1 . 85 ( HH,m) , 2 . 25-2 . 65 ( 2H,m) , 
2.727(lH,dd,J=5.8,14.3Hz) , 2 . 926 ( lH,dd, J=5 . 8 , 14 . 3Hz ) , 
15 2.926(lH,dd,J=7.2,14.3Hz) , 3 . 543 ( 2H, d, J=5 . 0Hz ) , 

3.747(2H,br) , 4 . 35-4 . 62 ( 3H,m) , 4 . 796 ( lH,d, J=14 . 4Hz) , 
5.319(lH,s), 5.462(lH,d, J=14.4Hz) , 6 . 02 ( 1H, d, J=2 . 6Hz ) , 
6.54-6.66(lH,m) , 6 . 85-7 . 62 ( 19H,m) 

\ 

20 Example 179 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4 -bipheny lmethy) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -7- [ 3- ( imidazol-1- 
yl ) propyloxy ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acet amide 

25 A solution of the compound produced in Example 167 

(50 mg) , imidazole (15 mg) and potassium carbonate (20 
mg) in N,N-dimethylf ormamide ( 3 ml) was stirred for 3 
hours at 80°C. To the reaction mixture was added 
water, which was subjected to extraction with ethyl 

30 acetate (20 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
the titled compound (40 mg) as a colorless amorphous 

35 solid product. 

NMR(CDC1 3 ) 6: 1.425(9H,s), 1 . 95-2 . 35 ( 2H,m) , 2.65-3.05 
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(2H,m), 3.65-3.75(2H,m) , 4 . 03-4 . 32 ( 4H,m) , 4 . 38-4 . 62 
(3H,m), 4. 83(lH,d,J=14. 4Hz), 5.334(lH,s), 5.45(lH,d, 
J=14.4Hz), 5.982(lH,d, J=2 . 8Hz ) , 6 . 50-7 . 85 ( 22H,m) 

5 Example 180 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethy ) -7- [ 3- ( imidazol-l-yl ) propyloxy ] -2-oxo- 
1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide •dihydrochloride 

10 To the compound produced in Example 17 9 (30 mg) 

was added 4N hydrogen chloride (ethyl acetate solution) 
(1 ml). The mixture was stirred for 50 minutes at room 
temperature. The solvent was distilled off to leave 
the titled compound (20 mg) as a yellow amorphous solid 

15 product. 

NMR(CDC1 3 ) 6: 1 . 85-2 . 35 ( 4H,m) , 2 . 723( lH,dd, J=6 . 0, 
14.4Hz) f 2. 943(lH,dd,J=7.0, 14.4Hz) , 3 . 65-3 . 85 ( 4H,m) , 
4.03-4.16(2H,m), 4 . 35-4 . 63 ( 3H,m) , 4 . 814 ( lH f d, J=14 . 4Hz ) , 
S.348(1H,8), 5.484(lH,d,J=14.4Hz) f 6 . 026 ( lH,d, J=3 . 0Hz ) , 

20 6.36-6.47(lH,m), 6 . 83-7 . 85 ( 22H,m) 

Example 181 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -7- 

benzyloxycarbonylmethyloxy-1- ( 4-biphenylmethy ) -5- ( 3- 
25 tert-butoxycarbonylaminomethylphenyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzpxazepine-3-acetamide 

A mixture of the compound produced in Example 165 
(0.1 g), brpmo benzyl acetate ester (38 mg) , potassium 
carbonate (40 mg) and N,N-dimethylf ormamide (4 ml) was 
30 stirred for one hour at 60°C. To the reaction mixture 
was added water, which was subjected to extraction with 
ethyl acetate (20 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
35 purified by means of a silica gel column chromatography 
to give the titled compound (0.11 g) as a colorless 
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amorphous solid product. 

NMR(CDC1 3 ) 6: 1.423(9H,s), 2 . 709 ( 1H, dd, J=5 . 4 , 14 . 3Hz ) , 
2.948(lH,dd,J=7.2,14.3Hz), 4 . 162 ( 2H,d, J=5 . 6Hz ) , 4.36- 
4.62(5H,m), 4 . 65-4 . 82 ( lH,m) , 4 . 876 ( lH,d, J=14 . 4Hz ) , 
5 5.348(lH,s), 5.415(lH,d, J=14.4Hz) , 6 . 068 ( lH,d, J=2 . 8Hz) , 
6.25-6.37(lH,m) , 6 . 84-7 . 62 ( 24H,m) 

Example 182 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7 - 
10 benzyloxycarbonylmethyloxy-1- ( 4-biphenylraethy ) -2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

To the compound produced in Example 18 (80 mg) was 
added 4N hydrogen chloride (ethyl acetate solution) 
15 (1.5 ml). The mixture was stirred for 30 minutes at 

room temperature. The solvent was distilled off. The 
residue was processed with ethyl acetate and hexane to 
give the titled compound (50 mg) as a colorless 
amorphous solid product. 
20 NMR(CDC1 3 ) 6: 2 . 721 ( lH,dd, J=5 . 8 , 14 . 4Hz ) , 2 . 825 ( 2H,br ) , 
2.938(lH,dd,J=7.4,14.4Hz), 3.723(2H,s), 4 . 36-4 . 58 ( 5H, ) , 
4.850(lH r d, J=14.6Hz) f 5.138(2H,s) / 5.348(lH,s), 
5.405(lH f d, J=14.6Hz) , 6 . 090 ( lH,d, J=3 . 0Hz ) , 6.53- 
6.63(lH / m), 6.83-7.58(24H,m) 

25 

Example 183 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethy ) -5- [ 3- 
( 2-tert-butoxycarbonylaminoethyl ) phenyl ] -7-chloro-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

30 (1) A solution of N-tert-butoxycarbonyl-3- 

bromophenethyl amine (1.7 g) and N-raethyl-N-methyloxy-2- 
amino-5-chloro-benzamide (1.9 g) in tetrahydrof uran (50 
ml) was cooled to -70°C. To the solution was added 
dropwise, while stirring, a hexane solution of n-butyl 

35 lithium (1.6 mol/L) (18 ml). To the reaction mixture 
were added water (100 ml) and ethyl acetate (80 ml). 
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The mixture was shaken. The organic layer was 
separated , which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
5 gel column chromatography to give 2-amino-3 '-(2-tert- 

butoxycarbonylaminoethyl)-5-chloro-benzophenone (1.5 g) 
as a yellow crystalline product, 
m.p. : 128-129°C 

NMR(CDC1 3 ) 6: 1.430(9H,s), 2 . 879 ( 2H, t , J=7 . 2Hz ) , 3.33- 
10 3.48 (2H / m) / 4 . 48-4 . 67 ( lH,m) , 6 . 068 ( 2H,br ) , 6.701(lH,d, 
J=8.8Hz), 7.22-7.53(6H,m) 

(2) The compound (1.5 g) produced in (1) was dissolved 
in methanol (30 ml), To the solution was added, while 
stirring at room temperature, sodium borohydride (0.3 

15 g) . The mixture was stirred for 30 minutes, which was 
concentrated. To the concentrate were added water (50 
ml) and ethyl acetate (80 ml). The mixture was 
subjected to extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off to leave 2-amino-a-[3 
( 2 -tert-butoxycarbonylaminbethyl) phenyl ] -5-chloro- 
benzyl alcohol (1.45 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1. 424(911, s), 2 . 62-2 . 72 ( lH,m) , 2.791(2H,t, 
J=7.2Hz), 3.27-3.43(2H,m), 3 . 957 ( 2H,br ) , 4 . 47-4 . 63 
25 (lH,m), 5.776(lH,d,J=3.0Hz), 6 .593( lH,d, J=9 . 0Hz) , 7.03- 
7.46(6H,m) 

(3) The compound (1.45 g) produced in (2) and 4- 
phenylbenz aldehyde (0.8 g) were dissolved in methanol 
(15 ml). To the solution was added acetic acid (0.28 

30 g) . to the mixture was added, while stirring at room 
temperature, cyano sodium borohydride (0.3 g) . The 
reaction mixture was stirred for one hour at 60°C, 
which was then concentrated. To the concentrate were 
added water (60 ml) and ethyl acetate (80 ml). The 

35 mixture was subjected to extraction. The organic layer 
was washed with water and dried over anhydrous sodium 
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sulfate. The solvent was distilled off to leave 2-(4- 
biphenylmethyl ) -a- [ 3 ' - ( 2 -tert- 

butoxycarbonylaminoethyl ) phenyl ] -5-chloro-benzyl 
alcohol (1.95 g) as a colorless oily product. 
5 NMR(CDC1 3 ) 6; 1.414(9H,s), 2 . 788 ( 2H, t , J=6 . 8Hz ) , 3.25- 
3.45(2H,m), 4.299(2H,s), 5.836(lH,s), 6 .560(lH,d, 
J=8.6Hz) , 7.05-7.73(15H,m) 

(4) The compound (1.95 g) produced in (3) was 
dissolved in ethyl acetate (40 ml), to which was added 

10 IN sodium hydroxide (15 ml). To the mixture was added, 
while stirring at room temperature, fumaric chloride 
monoethyl ester (0.6 g) . The mixture was stirred for 
10 minutes. The organic layer was then separated and 
washed with water, followed by drying over anhydrous 

15 sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (40 ml) . To the 
solution was added potassium carbonate (1.5 g) . The 
mixture was stirred for 3 hours at 60°C. The reaction 
mixture was concentrated, to which were added water 

20 (100 ml) and ethyl acetate (120 ml). The mixture was 
subjected to extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 

25 to give 3,5-trans-l-(4-biphenylmethyl)-5-[3-(2-tert- 
butoxycarbonylaminoethyl ) phenyl ] -7-chloro-2 -oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (1.2 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 253 ( 3H, t , J=7 . 0Hz ) , 1.424(9H,s), 2.57- 

30 2.85(3H,ra), 4 . 16(2H,q, J=7 .0Hz) , 4 . 25-4 . 43 ( lH,m) , 4.483 
(lH,dd, J=5 .2, 8.4Hz) , 4 . 878 ( lH,d, J=14 . 6Hz ) , 5.326(lH,s), 
5.497(lH,d, J=14.6Hz) , 6.615(lH,s), 6 . 789 ( lH,br ) , 6.95- 
7.64(14H,m) 

(5) The compound produced in (4) (1.5 g) was dissolved 
35 in a mixture of tetrahydrof uran (8 ml) and methanol (20 

ml). To the solution was added IN sodium hydroxide (10 
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ml). The mixture was stirred for 40 minutes at 60°C. 
The reaction mixture was concentrated, which was 
neutralized with 5% potassium hydrogensulf ate, followed 
by extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3,5-trans-l-(4-biphenylmethyl)- 
5- [ 3- ( 2-tert-butoxycarbonylaminoethyl ) phenyl ] -7-chloro- 
2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic 
acid (0.9 g) as a colorless amorphous solid produce. 
NMR(CDC1 3 ) 6: 1.435(9H,s), 2 . 65-3 . 60 ( 6H,m) , 4.43-4.75 
(2H,m), 4.891(lH,d,J=14.8Hz) , 5 . 35-5 . 62 ( 2H,m) , 
6.323(lH,s), 6.65-7.65(15H,m) 

(6) In N,N-dimethylformamide (10 ml) were dissolved 
the compound produced in (5) (0.6 g) and 2- 
fluorobenzylamine (0.15 g). To the solution were 
added, while stirring at 0°C, cyano diethyl phosphate 
(0.18 g) and triethylamine (0.15 g) . The reaction 
mixture was stirred for 20 minutes at room temperature, 
which was poured into ice-water, followed by extraction 
with ethyl acetate (50 ml). The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give the titled compound ( 0 . 4 5 g) as 
a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.415(9H,s), 2 . 53-2 . 77 ( 3H,m) , 2.943. 
(lH,dd,J=7. 4, 14.5Hz), 3.05-3.25(2H,ra) , 4 . 24-4 . 63(4H,m) , 
4.816(lH,d,J=14.4Hz), 5.287(lH,s), 5 . 52 ( lH,d, J=14 . 4Hz ) , 
6.i8-6.42(lH,m), 6 . 498( lH,d, J=2 . 0Hz) , 6 . 723 ( lH,br ) , 
6.88-7.63(18H,m) 

Example 184 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- ( 2-aminoethylphenyl ] - 
l-( 4-biphenylmethy) -7-chloro-2-oxo-l , 2*3, 5-tetrahydro- 
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4 , l-benzoxazepine-3-acetamide» hydrochloride 

To the compound produced in Example 183 (0-3 g) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(5 ml). The mixture was stirred for 40 minutes at room 
5 temperature. The solvent was distilled off to leave 
the titled compound (0.28 g) as a colorless amorphous 
product. 

NMR(CDC1 3 ) 6: 1 . 686 ( 2H,br ) , 2 . 53-2 . 86 ( 5H,m) , 2.941(1H, 
dd, J=7. 2,14. 6Hz) , 4 . 34-4 . 58 ( 3H / m) , 4 . 797 ( 1H, d, J=14 . 6 
10 Hz), 5.300(lH,s), 5.509(lH,d, J=14.6Hz), 6.508(lH,d, 
J=1.8Hz) / 6.55-6.67(lH,m) , 6 . 747 ( lH,br) , 6.88- 
7.62(18H / m) 

Example 185 

15 3 , 5 -Trans -N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethy ) -5- ( 3- 
[ ( l-tert-butoxycarbonylamino-l-methyl)ethyl]phenyl]-7- 
( 3-phenylpropyl ) oxy-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) In tetrahydrofuran (80 ml) were dissolved N- 

20 methyl-N-methyloxy 2-amino-5-(tetrahydropyran-2-yl)oxy- 
benzamide produced in Example 165- (2) (2.0 g) and 1- 
[ ( l-tert-butoxycarbonylamino-l-methyl)ethyl]-3- 
bromobenzene produced in Example 92-(l) (2.5 g) . The 
solution was cooled to -80°C or below. To the solution 

25 was added dropwise, while stirring, a hexane solution 

of n-butyl lithium (1.6 mol/L) (22 ml) over 40 minutes. 
To the reaction mixture' were added water (150 ml) and 
ethyl acetate (200 ml). The mixture was subjected to 
extraction. The organic layer was washed with water 

30 and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by 
means of a silica gel column chromatography to give 2- 
amino-3 '-( l-tert-butoxycarbonylamino-l-methyl)ethyl-5- 
( tetrahydropyran-2-yl)oxy-benzophenone (0.6 g) as a 

35 yellow oily product. 

NMR(CDC1 3 ) 5: 1.34{9H,br), 1.576(3H,s), 1.656(3H,s), 
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1.45-2.05(6H,m), 3 . 45-3 . 57 ( lH,m) , 3 . 82-3 . 96 ( lH,m) , 
4.88-5.03(lH,m), 5 . 152 ( lH,br) , 5 . 738 ( 2H,br ) , 
6.698(lH,d,J=8.8Hz), 7 . 07^7 . 76 ( 6H,m) 

(2) The compound (0.6 g) produced in (1) was dissolved 
in methanol (20 ml) . To the solution was added, while 
stirring at room temperature, sodium borohydride (0.2 
g) . The mixture was stirred for 20 minutes, which was 
then concentrated. To the concentrate were added water 
(50 ml) and ethyl acetate (60 ml). The mixture was 
subjected to extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 

The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give 2-amino-a-(3-( ( 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl ] -5- ( tetrahydropyran-2-yl ) oxy-benzyl 
alcohol (0.5 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 522 ( 9H,br ) , 1.609(6H,S), 1.50-2.15 
(6H,m), 3.05-3.75(3H,m) , 3 . 87-4 . 05 ( lH,m) ., 4.85-5.07 
(lH,m), 5.20-5.27(lH,m) , 5.784(lH,s), 6 . 55-7 . 57 ( 7H,m) 

(3) The compound (0.5 g) produced in (2) and 4- 
phenylbenz aldehyde (0.23 g) were dissolved in methanol 

(20 ml). To the solution was added acetic acid (0.08 
g) . To the mixture was added, while stirring at room 
temperature, cyano sodium borohydride (0.1 g) . The 
reaction mixture was stirred for 30 minutes at 60°C, 
which was then concentrated . To the concentrate was 
added water (50 ml) and ethyl acetate (50 ml), followed 
by extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off to leave 2-(4-biphenylmethyl)amino-a- 
(3-[ ( 1-tert-butoxycarbonylamino-l-methyl) ethyl] phenyl ] - 
5- (tetrahydropyran-2-yl) oxy-benzyl alcohol (0.5 h) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 368 ( 9H,br ) , 1.569(6H,s), 1.46-2.05 
(6H,m), 3.45-3.62(lH,m) , 3 . 85-4 . 02 ( lH,m) , 4 . 947 ( lH,br) , 
5.18-5.26(lH,m), 5.863(lH,s), 6 . 613 ( lH,d, J=8 . 6Hz ) , 
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6.83-7 .75(15H,m) 

(4) The compound (0.6 g) produced in (3) was dissolved 
in ethyl acetate (20 ml), to which was added IN sodium 
hydroxide (8 ml) . To the mixture was added, while 
5 stirring at room temperature, fumaric chloride 

monoethyl ester (0.17 g) . The organic layer was 
separated, which was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was dissolved in ethanol (15 ml). 
10 To the solution was added potassium carbonate (0.3 g) . 
The mixture was stirred for 2 hours at 60 °C. To the 
reaction mixture was added ethyl acetate (50 ml). The 
mixture was washed with water and dried over anhydrous 
sodium sulfate. The residue was purified by means of a 
15 silica gel column chromatography to give 3,5-trans-l- 

(4-biphenylmethyl)-5-[3-[ ( 1-tert-butoxycarbonyl amino- 1- 
methyl ) ethyl ] phenyl ] -7- ( tetrahydropyran-2-yl ) oxy-2-oxo- 
l,2,3,5-tetrahydro^4,l-benzoxazepine-3-acetic acid 
ethyl ester (0.25 g) as a colorless crystalline 
20 product. 

m.p. : 150-151°C 

NMR(CDC1 3 ) 6: 1 . 05-1 . 35 ( 12H,m) , 1.34(3H,s), 1.578(3H, 
s), 1.43-2.05(6H,m) , 2 . 65-2 . 83 ( lH,m) , 3 . 03-3 . 20 ( lH,m) , 
3.38-3.53(lH,m) , 3 . 67-3 . 85 ( lH,m) , 4.13(2H,q), 4.46- 

25 4.55(lH,m), 4 . 56-4 . 73 ( lH,m) , 4 . 825 ( 1H, d, J=14 . 2Hz ) , 
5.10-5.57(3H,m) , 6 . 15-6 . 25 ( lH,ra) , 6 . 85-7 . 65 ( 15H,m) 
(5) The compound produced in (4) (0.32 g) was 
dissolved in a mixture of tetrahydrof uran (5 ml) and 
methanol (10 ml). To the solution was added IN sodium 

30 hydroxide (5 ml). The mixture was stirred for 40 
minutes at 60°C. The reaction mixture was 
concentrated, which was neutralized with a 5% aqueous 
solution of sodium hydrogensulf ate, followed by 
extraction with ethyl acetate (50 ml). The organic 

35 layer was washed with water and dried over anhydrous 

sodium sulfate. The solvent was distilled off, and the 
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residue was purified by means of a silica gel column 
chromatography to give 3, S-trans-l-^-biphenylmethylJ- 
S-^-f (1-tert-butoxycarbonylamino-l- 

methyl ) ethyl ] phenyl ] -7- ( tetrahydropyranyl-2-yl ) oxy-2- 
5 oxo-1, 2, 3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid 
(0.16 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 8: 0 . 9-2 . 05 ( 2 lH,m) , 2 . 65-3 . 25 ( 2H / m) , 3.35- 
3.85(2H,m), 4 . 35-4 . 95 ( 3H,m) , 5 . 05-5 . 65 ( 3H,m) , 6.12- 
6.23(lH,m), 7.03-7.67(15H,m) 

10 (6) The compound produced in (5) (0.25 g) and 2- 
f luorobenzylamine (60 mg) were dissolved in N,N- 
dimethylformamide (4 ml). To the solution were added, 
while stirring at 0°C, cyano diethyl phosphate (80 mg) 
and triethylamine (50 mg) . The reaction mixture was 

15 stirred for 20 minutes at room temperature, which was 
poured into ice-water, followed by extraction with 
ethyl acetate (50 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 

20 purified by means of a silica gel column chromatography 
to give 3 , 5-trans-N-( 2-f luorobenzyl) l-(4- 
biphenylmethyl ) -5- [ 3- [ ( 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl ] -7- ( tetrahydropyranyl-2-yl )oxy-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

25 (0.23 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 0 . 95-2 . 05 ( 2 lH,ro) , 2 . 73 ( 1H, ddd) , 
2.934(lH,dd,J=7.2,14.3Hz) , 3.38-3 . 85 ( 2H,m) , 4.25- 
4.85(5H,m), 5 . 10-5 . 28 ( 2H,m) , 5 . 502 ( lH,d, J=14 . 4Hz ) , 
6.15-6.25(lH,m), 6 . 45-6 . 62 ( lH,m) , 6 . 85-7 . 65 ( 19H,m) 

30 (7) The compound (0.23 g) produced in (6) was 

dissolved in methanol (10 ml). To the solution was 
added a 10% aqueous solution of oxalic acid (2 ml). 
The mixture was stirred for one hour at 60°C. The 
reaction mixture was concentrated, to which was added 

35 water, followed by extraction with ethyl acetate (40 

ml). The organic layer was washed with water and dried 
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over anhydrous sodium sulfate. The solvent was 
• distilled off to leave 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- 
(4-biphenylmethyl)-5-[3-[ ( 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl ] -7-hydroxy-2-oxo-l , 2,3,5- 
5 tetrahydro-4,l-benzoxazepine-3-acetamide (0.2 g) as an 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 03-1 . 43 ( 15H, m) , 2 . 741 ( lH,dd, J=6 . 0 , 
14.6Hz), 2.919(lH,dd,J=7.2,14.6Hz), 4 . 25-4 . 57 ( 3H, ro) , 
4.60-4.95(2H,m) , 5 . 116 ( 1H, br ) , 5 . 45-5 . 62 ( lH,m) , 6.75- 

10 7 .64(19H,m) 

(8) A mixture of the compound produced in (7) (0.1 g), 
l-bromo-3-phenylpropane (35 mg) , potassium carbonate 
(40 mg) and N,N-dimethylf ormamide (4 ml) was stirred 
for 2 hours at 80 °C. To the reaction mixture was added 

15 water, and the mixture was subjected to extraction with 
ethyl acetate (30 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 

20 to give the titled compound, 3, 5-trans-N- (2- 

f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- [ 3- [ ( 1-tert- 
butoxycarbonylamino-l-methyl ) ethyl ] phenyl ] -7- ( 3- 
phenylpropyloxy) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.11 g) as a colorless 

25 amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 05-1 . 65 ( 15H,m) , 1 . 87-2 . 07 ( 2H,m) , 2.63- 
2.77(3H,m), 2 . 93 ( lH,dd, J=7 . 0 , 14 . 4Hz ) , 3.746(2H,t, 
J=6.2Hz), 4.35-4.82(4H,m) , 5.219(lH,s), 5.537(lH,d, 
J=14.2Hz), 6.04(lH,br), 6 . 34-6 . 45 ( lH,m) , 6 . 85- 
30 7.65(24H,m) 

Example 186 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 
me t hy 1 ) ethyl ] phenyl ] - 1 - ( 4 -biphenylmethyl )-2-oxo-7-(3- 
35 phenylpropyloxy ) -1 , 2 , 3 , 5-tetrahydro-4 , 1-benzoxazepine- 
3 -acet amide • hydrochloride 
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To the compound produced in Example 185 (0.1 g) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(1 ml). The mixture was stirred for 30 minutes. The 
solvent was distilled off to leave the titled compound 
(92 mg) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: • 1 . 399 (3H,s) , 1.413(311,3), 1.88-2.05 
(2H,m), 2.63-3.02(4H,m) , 3 . 63-3 . 85 ( 2H,m) , 4.32- 
4.60(3H,m), 4 . 859 ( 1H, d, J=14 . 6Hz) , 5 . 3.59 ( 1H, s ) , 
5.420(lH,d,J=14.6Hz) , 6 . 05 ( 1H, d, J=2 . 8Hz ) , 6.47- 
6.62(lH,m), 6.85-7.62(24H,m) 

Example 187 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- [ 4- ( 4- 
benzy loxy ) biphenylmethyl ] v5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

(1) 4-(4 '-Hydroxyphenyl) benzoic acid (2.0 g) was 
dissolved in N,N-dimethylf ormamide (30 ml) . To the 
solution were added benzyl bromide (3.99 g) and 
potassium carbonate (3.86 g) . The mixture was stirred 
for 3 hours at 80°C. The reaction mixture was poured 
into water (100 ml), which was subjected to extraction 
with ethyl acetate (150 ml). The organic layer was 
washed with 5% potassium hydrogensulf ate, which was 
then washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off to leave 4-(4'- 
benzyloxyphenyl) -benzoic acid benzyl ester as a scale- 
like crystalline product (3.4 g). 

m.p.: 138-140°C 

NMR(CDC1 3 ) 6: 5.121(2H,s), 5.384(2H /S ), 7.066(2H / d / 
J=8..8Hz), 7.28-7.67(14H,m) , 8 . 119 ( 2H f d, J=8 . 4Hz ) 

(2) The compound produced in' (1) (2.0 g) was added, 
while stirring at room temperature, to a suspension of 
aluminium lithium hydride (0.38 g) in tetrahydrof uran 
(40 ml). The reaction mixture was heated for 3 hours 
under reflux, which was then subjected to 
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decomposition, under ice-cooling, with water (0.4 g) 
and IN sodium hydroxide (1.2 ml). The reaction mixture 
was subjected to filtration. From the filtrate, the 
solvent was distilled off to leave 4- (4- 
5 benzyloxyphenyl) benzyl alcohol (1,2 g) as a scale-like 
crystalline product, 
m.p.: 194-195°C 

NMR(CDC1 3 ) 6: 3 . 72-3 . 88 ( lH,m) , 4 . 69 1 ( 2H, d, J=5 . 8Hz ) , 
5.113(2H,s), 7.02-7.12(2H,m), 7 . 18-7 . 58 ( HH,m) 

10 (3) The compound produced in (2) (0.5 g) was added to 
a solution of chromic anhydride (0.32 g) in pyridine 
(10 ml). The mixture was stirred for 3 hours at room 
temperature, to which was added water, followed by 
extraction with ethyl acetate (50 ml). The organic 

15 layer was washed with 5% potassium hydrogensulf ate, 
which was then washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off to leave 4- ( 4 -benzyloxyphenyl) -benz aldehyde (0.38 
g) as a colorless crystalline product. 

20 m.p.: 124-126°C 

NMR(CDC1 3 ) 6: 5.134(2H,s), 7 . 04-7 . 97 ( 13H,m) , 

10.04(lH,s) 

(4) In methanol (15 ml) were dissolved the compound 
produced in (3) (0.33 g) and 2-amino-5-chloro-a- ( 3- 

25 tert-butoxycarbonylaminomethylphenyl) benzyl alcohol 
produced in Example (1). To the solution were added 
acetic acid (0.08 g) and cyano sodium borohydride (0.1 
g). The mixture was stirred for 1.5 hour, which was 
then concentrated. To the concentrate were added water 

30 (50 ml) and ethyl acetate (60 ml). The mixture was 

subjected to extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off to leave 2-[4-(4- 
benzyloxy)biphenylmethyl]amino-5-chloro-a-( 3-tert- 

35 butoxycarbonylaminomethylphenyl) benzyl alcohol (0.54 g) 
as a colorless crystalline product. 
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m.p.: 119-120°C 

NMR(CDC1 3 ) 6: 1.431(9H,s), 4 . 26-4 . 35 ( 3H, m) , 5.110(2H, 
s), 5.828(lH,s), 6.560(lH,d, J=8.6Hz) , 7 . 02-7 . 67 ( 19H,m) 

(5) The compound produced in (4) (0.5 h) was dissolved 
5 in ethyl acetate (15 ml). To the solution was added IN 

sodium hydroxide (5 ml). To the mixture was added 
dropwise, while stirring at room temperature, an ethyl 
acetate (1 ml) solution of fumaric chloride mohoethyl 
ester (0.13 g) . The mixture was stirred for 10 
10 minutes. The organic layer was then washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off , and the residue was dissolved in 
ethanol (20 ml). To the solution was added potassium 
carbonate (0.3 g) . The mixture was stirred for 1.5 
15 hour at 60°C. The reaction mixture was diluted with 

ethyl acetate (50 ml), which was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans-l- 
[4- ( 4-benzyloxy ) biphenylmethyl] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1,2,3, S-tetirahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.37 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 255 ( 3H, t , J=7 . 2Hz ) , 1.435(9H,s), 2.771 
25 (lH,dd,J=5. 4, 16.8Hz) , 3 , 145 ( lH,dd, J=8 . 4 , 16 . 8Hz ) , 4.05- 
4.28(4H,m) , 4 . 485 ( lH,dd, J=5 . 4 , 8 . 3Hz ) , 4 . 65-4 . 82 ( lH,m) , 
4.911(lH,d,J=15.0Hz), 5.118(2H,s), 5.382(lH,s), 
5.401(lH,d,J=15.0Hz), 6.496(lH,br), 6 . 93-7 . 57 ( 19H,m) 

( 6 ) The compound produced in ( 5 ) (0.36 g) was 
dissolved in a mixture of tetrahydrof uran (5 ml) and 
methanol (10 ml). To the solution was added IN sodium 
hydroxide (5 ml). The mixture was stirred for 30 
minutes at 60 °C. The reaction mixture was 
concentrated, which was neutralized with 5% potassium 

35 hydrogensulfate, followed by extraction with ethyl 
acetate (30 ml). The organic layer was washed with 
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water and dried over anhydrous sodium sulfate- The 
solvent was distilled off, and the residue was 
dissolved in N,N-dimethylf ormamide (6 ml). To the 
solution was added 2-f luorobenzylamine (0.05 g). To 
5 the mixture were added, while stirring at 0°C, cyano 

diethyl phosphate (0.07 g) and triethylamine (0.05 g) . 
The reaction mixture was stirred for 20 minutes at room 
temperature, which was poured into ice-water, followed 
by extraction with ethyl acetate (50 ml). The organic 

10 layer was washed with water and dried over anhydrous 

sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give the titled compound, 3 , 5-trans- 
N- ( 2-f luorobenzyl ) - 1- [ 4- ( 4-benzyloxy ) biphenylmethyl ] -5- 

15 ( 3-tert-butoxycarbonylmethylphenyl)-7-chloro-2-oxo- 

1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.2 
g) as a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 424 ( 9H, s) , 2 . 7 11 ( 1H, dd , J=6 . 0 , 14 . 5Hz ) , 
2.941(lH,dd,J=7 .4,14.5Hz) , 4 . 05-4 . 25 ( 2H,m) , 4.35- 
20 4.62(3H,m), 4 . 63-4 . 83 ( lH,m) , 4 . 838 ( lH,d, J=14 . 6Hz ) , 

5.108(2H,s), 5.345(lH,s), 5 . 448 ( 1H, d, J=14 . 6Hz ) , 6.32- 
6.47(lH,m), 6.484(lH,d,J=1.8Hz), 6 . 85-7 . 54 ( 23H,m) 

Example 188 

25 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
[ 4- ( 4 -benzyloxy ) biphenylmethyl ] -7-chloro-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide» hydrochloride 

The compound produced in Example 187 (70 mg) was 
dissolved in 4N hydrogen chloride (ethyl acetate 

30 solution) (1.5 ml). The solution was stirred for 2 

hours at room temperature. The solvent was distilled 
off to leave the titled compound (60 mg) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 723 ( lH,dd, J=6 . 0, 14 . 4Hz ) , 2.941(lH,dd, 
35 J=7.4, 14.4Hz) , 3 . 759 ( 2H,br ) , 4 . 37-4 . 62 ( 3H,m) , 4.825(1H, 
d,J=14.6Hz), 5.113(2H,s), 5.363(lH,s), 5.475(lH,d, 



WO 98/47882 



PCT/JP98/01797 



243 

J=14.6Hz), 6.354(lH,t,J=6.2Hz), 6 . 506 ( 1H, d, J=2 . 2Hz ) , 
6,85-7. 55(23H,m) 

Example 189 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-l-[4-(4- 
hydroxy ) bipheny lmethyl ] ~2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzpxazepine-3-acet amide 

In a mixture of ethyl acetate (10 ml) and methanol 
(4 ml) was dissolved 3 , 5-trans-N- ( 2-f luorobenzyl ) It- [ 4- 
( 4-benzyloxy ) bipheny lmethyl ] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.15 
g) produced in Example 187. To the solution was added 
10% palladium-carbon (0.08 g). The mixture was stirred 
for 1.5 hour in hydrogen streams. The reaction mixture 
was subjected to filtration. From the filtrate, ^ the 
solvent was distilled off to leave the titled compound 
(95 mg) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.43(9H,s), 2 . 66-3 . 04 ( 2H,m) , 4.02- 
4.26(2H f m), 4 . 36-4 . 62 ( 3H,m) , 4 . 65-4 . 83 ( lH,m) , 4 . 84- 
5.05(lH,m) f 5.32-5.47(2H,m) / 5 . 85-6 . 12 ( lH r m) , 6.25- 
6.58(2H,m), 6 . 82-7 . 48 ( 18H,m) 

Example 190 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
[ 4- ( 4-hydroxy) bipheny lmethyl ] -7-chloro-2-oxo-l , 2 , 3 , 5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide« hydrochloride 

The compound produced in Example 189 (65 mg) was 
dissolved in 4N hydrogen chloride (ethyl acetate 
solution) (1.5 ml). The solution was stirred for 2 
hours. The solvent was distilled off to leave the 
titled compound (60 mg) as a colorless amorphous solid 
product. 

NMR(CDC1 3 ) 6: 1.65-3. 15(5H,m), 3 . 624 ( 2H # br) , 4 . 33- 
4.62(3H / m) / 4 . 654 (2/3H / d / J=14 . 4Hz) , 4 • 743 ( l/3H,d, 
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J=14.2Hz), 5.147<2/3H,s), 5 . 224 ( 1/3H, s ) , 5.579(1/3H, 
d,J=14.2Hz), 5.591(l/3H,d, J=14.4Hz) , 6 . 42-6 . 73 ( 3H,m) , 
6.77-7.55(18H,m) 

5 Example 191 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7 -chloro- 1- ( 4- 
f luorobenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-aeet amide 

10 (1) in methanol (10 ml) were dissolved 2-amino-5- 

chloro-a-( 3-tert-butoxycarbonylaminomethylphenyl) benzyl 
alcohol produced in Example (1) (0-5 g) and 4- 
fluorobenzaldehyde (0-2 g). To the solution were added 
acetic acid (0.1 g) and cyano sodium borohydride (0.1 

15 g). The mixture was concentrated, to which were added 
water (60 ml) and ethyl acetate (50 ml), followed by 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was then distilled off to leave 5-chloro-2-(4- 

20 fluorobenzylamino)-a-(3-tert- 

butoxycarbonylaminomethylphenyl) benzyl alcohol (0.56 g) 
as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.445(9H,s), 4.21(2H,br), 4.296(2H,d, 
J=6.0Hz), 4.64-5.03(3H,m) , 5.812(lH,s), 6.494(lH,d, 

25 J=8.8Hz), 6.92-7.62(10H,m) 

(2) The compound (0.56 g) produced in (1) was 
dissolved in ethyl acetate (15 ml), to which was added 
IN sodium hydroxide (6 ml). To the mixture was added 
dropwise, while stirring, an ethyl acetate (1 ml) 

30 solution of fumaric chloride monoethyl ester (0.26 g) . 

The organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in ethanol 
(20 ml). To the solution was added potassium carbonate 

35 (0.4 g) . The mixture was stirred for 1.5 hour at 60°C. 
The reaction mixture was diluted with ethyl acetate (50 
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ml), which was washed with water and dried over 
. anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 3,5-trans-5-(3-tert- 
5 butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 4- 
f luorobenzyl ) -2-oxo- 1,2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (0.45 g) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 25 ( 3H, t , J=7 . 0Hz ) , 1.453(9H,s), 2.759 
10 (lH,dd,J=5. 2, 16.7Hz) , 3 . 131 ( 1H, dd, J=8 . 4 , 16 . 7Hz ) , 4.143 
(2H,q,J=7.0Hz) , 4 . 312 ( 2H, d, J=5 . 4Hz ) , 4 . 466 ( 1H, dd, J=5 . 2 , 
8.6Hz), 4.867(lH,d, J=14.8Hz) , 5 369 ( 1H, s ) , 5 . 371 ( lH,d, 
J=14.8Hz), 6.518(lH,d,J=2.2Hz) , 6 . 95-7 . 38 ( 10H,m) 

(3) To a solution of the compound (0.45 g) produced in 
15 (2) in a mixture of tetrahydrof uran (5 ml) and methanol 

(10 ml) was added IN sodium hydroxide (5 ml). The 
mixture was stirred for 30 minutes at 60°C. The 
reaction mixture was concentrated, which was made 
acidic with 5% potassium hydrogensulf ate , followed by 

20 extraction with ethyl acetate. The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-5- ( 3-tert- 

25 butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 4- 
f luorobenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid (0.24 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.445(9H,s), 2 . 853 ( 1H, dd, J=5 . 2 , 18 . 6Hz ) , 
30 3.06-3.24(2H,m), 4 . 311 ( 2H, d, J=6 . 0Hz ) , 4 . 45 ( lH,dd, J=4 . 8 f 
7.7Hz), 4.908(lH,d, J=14.6Hz) , 5 . 342 ( lH r d , J=14 . 6Hz ) , 
5.407(lH,s), 6.525(lH,s), 6 . 83-7 . 52 ( 10H,m) 

(4) The compound produced in (3) (0.2 g) and 2- 
f luorobenzylamine (52 mg) were dissolved in N,N- 

35 dimethyl formamide (6 ml). To the solution were added, 
while stirring under ice-cooling, cyano diethyl 
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phosphate (65 mg) and triethylamine (50 mg) . The 
reaction mixture was stirred for 20 minutes at room 
temperature, which was poured into ice-water, followed 
by extraction with ethyl acetate (40 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- 
( 3-tert-butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 4- . 
f luorobenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.2 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.447(9H,s), 2 . 694 ( 1H, dd, J=6 . 0 , 14 . 5Hz ) , 
2.927(lH,dd,J=7.4,14.5Hz) , 4.281(2H,d,J=5.8Hz), 4.37- 
4.62(3H,m), 4 . 7 98 ( 1H, d, J=14 . 6Hz ) , 5 . 334 ( 1H, s ) , 5.395 
(lH,d,J=14.6Hz) , 6.16-6.26(lH,m) , 6 . 499 ( 1H, d, J=2 . 2Hz ) , 
6.93-7.42(14H,m) 

Example 192 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 4-f luorobenzyl ) -2-oxo-i , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide» hydrochloride 

The compound produced in Example 191 (0.16 g) was 
dissolved in 4N hydrogen chloride (ethyl acetate 
solution) (3 ml). The solution was stirred for 1.5 
hour. The solvent was distilled off to leave the 
titled compound (0.13 g) as a colorless amorphous solid 
product. 

NMR(CDC1 3 ) 6: 2 . 711 ( lH,dd, J=6 . 0 , 14 . 6Hz ) , 2.927(lH,dd, 
J=7. 2, 14.6Hz), 3.851(2H,br), 4 . 34-4 . 62 ( 3H,m) , 4.783(1H, 
d,J=14.6Hz), 5.335(lH,s), 5 . 398 ( 1H, d, J=14 . 6Hz ) , 6.35- 
6.46(lH,m), 6.515(lH,d,J=2.4Hz) , 6 . 86-7 . 38 ( 14H,m) 



Example 193 

3 / 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -3-chloro-l- [ 3- ( 4- 
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hydroxyphenyl ) propyl ] -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) A mixture of 4-hydroxyphenylpropionic acid (3.0 
g), benzyl bromide (7,7 g) , potassium carbonate (7.5 g) 
5 and N,N-dimethylf ormamide (30 ml) was stirred for 3 
hours at 60°C. The reaction mixture was poured into 
water (200 ml), which was subjected to extraction with 
ethyl acetate (150 ml). The organic layer was washed 
with 5% potassium hydrogensulf ate, which was further 

10 washed with a saturated sodium hydrogencarbonate and a 
saturated aqueous saline solution, followed by drying 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in 
tetrahydrofuran (20 ml). The solution was added 

15 dropwise, while stirring, to a suspension of aluminium 
lithium hydride (1.05 g) in tetrahydrofuran (50 ml). 
The reaction mixture was heated for 30 minutes under 
reflux, which was cooled to 0°C, followed by hydrolysis 
with water (1 ml) and IN sodium hydroxide (3 ml). 

20 Insolubles were filtered off. From the filtrate, the 
solvent was distilled off to leave 4- 
benzyloxyphenylpropanol (4.05 g) as a colorless 
crystalline product. 

NMR(CDC1 3 ) 6: 1.78-1. 95(2H,m), 2 . 657 ( 2H, t , J=8 . 2Hz ) , 
25 3.63-3.73(2H,m) , 5.044(2H,s), 6 . 78-7 . 48 ( 9H,m) 
(2) A solution of oxalyl chloride (1.15 g) in 
methylene chloride (20 ml) was cooled to -78 °C, to 
which was added dimethyl sulfoxide (1.42 g). To this 
solution was added dropwise a solution of the compound 
30 produced in (1) (2.0 g) in methylene chloride (10 ml). 
To the mixture was then added triethylamine (4.17 g) . 
The mixture was stirred for 40 minutes at room 
temperature, to which then added water (50 ml). The 
organic layer was separated and dried over anhydrous 
35 sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
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chromatography to give 4-benzyloxyphenylpropionaldehyde 
(1.1 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 2 . 72-2 . 98 ( 4H,m) , 5 . 04 ( 2H, s ) , 6 . 88- 
7.48(9H,m), 9.812(lH,br) 
5 (3) in methanol (20 ml) were dissolved 2 -amino-5- 

chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.7 g) produced in Example (1) and 4- 
benzyloxyphenylpropionaldehyde produced in ( 2 ) (0.51 
g). To the solution were added acetic acid (0.14 g) 

10 and cyano sodium borohydride (0.15 g) . The mixture was 
stirred for 50 minutes at 60°C. To the reaction 
mixture were added water (80 ml) and ethyl acetate (100 
ml), followed by extraction. The organic layer was 
washed with water and dried over anhydrous sodium 

15 sulfate. The solvent was distilled off to leave 2- [3- 
( 4-benzyloxyphenyl) propyl ] amino- 5 -chloro-a- ( 3-tert- 
but oxyc arbony 1 aminomet hy lpheny 1 ) benzyl alcohol (1.05 g) 
as a colorless oily product. 

NMR(CDC1 3 ) S: 1.443(9H /S ), 1 . 72-1 . 78 ( 2H,ra) , 2.473(2H,t, 
20 J=7.6Hz), 3.004(2H,t,J=7.4Hz), 4.23-4.36(2H,m), 4.38- 
4.86(lH,m), 5.033(2H,s), 5.738(1H /S ) r 6.516(lH,d, 
J=8.8Hz)/ 6.82-7.47(15H / m) 

(4) To a solution of the compound (1.05 g) produced in 
(3) in ethyl acetate (20 ml) was added IN sodium 

25 hydroxide (10 ml). To the mixture was added, while 
stirring at room temperature, fumaric chloride 
monoethyl ester (0.31 g) . The mixture was stirred for 
20 minutes. Then f the organic layer was separated, 
which was washed with water and dried over anhydrous 

30 sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (20 ml). To the 
solution was added potassium carbonate (0.8 g), which 
was stirred for 30 minutes at 60 °C. The reaction 
mixture was diluted with ethyl acetate (50 ml), which 

35 was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
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residue was purified by means of a silica gel column 
chromatography to give 3,5-cis and 3 , 5-trans-l- [ 3- (4- 
benzyloxyphenyl ) propyl ] -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
5 1,2, 3, 5-tetrahydro-4,l-benzoxazepine-3-acetic acid 
ethyl ester (1.1 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 258 ( 3H , t , J=7 . 2Hz ) , 1.432(9H,s), 1.85- 
2.27(3H,m), 2 . 55-3 . 15( 4H,m) , 3 . 55-3 . 75 ( 2H,m) , 4.13(2H, 
q / J=7.2Hz) / 4.05-4.65(3H,m) , 5 . 041 ( 3/2H, s ) , 5.052(1/2H, 
10 s) f 5.753(2/3H,s) , 5 . 835 ( 1/3H, s ) , 6 . 581( 2/3H,d, 
J=2.4Hz), 6.84-7.48(15 l/3H,m) 

(5) The compound (1.1 g) produced in (4) was dissolved 
in a mixture of tetrahydrof uran (10 ml) and methanol 
(15 ml). To the solution was added IN sodium hydroxide 

15 (6 ml), which was stirred for 30 minutes at 60 °C. The 
reaction mixture was concentrated, which was made 
acidic with a 5% aqueous solution of potassium 
hydrogensulf ate, followed by extraction with ethyl 
acetate (60 ml). The organic layer was washed with 

20 water and dried over anhydrous sodium sulfate. The 

solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
3,5-cis and 3, 5-trans-l- [ 3- (4-benzyloxyphenyl)propyl ]- 
5-( 3-tert-butoxycarbonylaminomethylphenyl)-7-chloro-2- 

25 oxo-1, 2 , 3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(0.55 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 5: 1.427(9H,s), 1 . 88-2 . 27 ( 2H,m) , 2.627(3/2H, 
t,J=7.4Hz), 2.77-3.17(5/2H,m),. 3 . 48-3 . 73 ( lH,m) , 4.03- 
4.12(l/3H,m), 4.23-4.45(ll/3H,m) , 5 . 037 ( 4/3H, s ) , 5.049 

30 (l/3H,m), 5.768(2/3H,s) , 5 . 856 ( 1/3H, s ) , 6.58(lH,br), 
6.85-7.48(15 l/3H,m) 

(6) The compound produced in (5) (0.5 g) and 2- 
f luorobenzylamine (0.11 g) were dissolved N,N- 
dimethylformamide (10 ml). To the solution were added, 

35 while stirring at 0°C, cyano diethyl phosphate (0.14 g) 
and triethylamine (0.13 g) . The reaction mixture was 
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stirred for 30 minutes at room temperature, to which 
were added ice-water and ethyl acetate (60 ml), 
followed by extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- [ 3-4- 
benzy loxyphenyl ) propyl ] - 5 - ( 3 - tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.24 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.435(9H,s), 1 . 85-2 , 05 ( 2H,m) , 2. 57-2. 76 
<3H,m) , 2.898(lH,dd,J=7.2, 14.4Hz) , 3 . 53-3 • 75 ( lH,m) , 
4.02-4.58(6H,m), 4 . 73-4 . 88 ( lH,m) , 5.043(2H,s), 
15 5.732(lH,s), 6. 23-6. 32(lH,m), 6 . 566 ( lH,d, J=2 . 4Hz ) , 
6.86-7.47(19H,m) 

(7) To a solution of the compound produced in ( 6 ) 
(0.43 g) in a mixture of ethyl acetate (12 ml) and 
methanol (3m) was added 10% palladium-carbon (80 mg) . 
The mixture was stirred for 30 minutes in hydrogen 
streams. The reaction mixture was subjected to 
filtration, and the filtrate was concentrated. To the 
concentrate was added water (30 ml), which was 
subjected to extraction with ethyl acetate (30 ml). 
25 The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off to leave 3, 5-trans-N- ( 2-f luorobenzyl) -5- (3-tert- 
butoxycarbonylaminomethylpheny 1 ) - 7 -chloro- 1 - ( 4 - 
hydroxyphenyl ) propyl ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.34 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 437 ( 9H, s ) , 1 . 83-2 .06 ( 2H / m) , 2.55-3.60 
(4H,m), 3.52-3. 75(lH,m) , 4 . 279 ( 2H f d, J=6 . 2Hz ) , 4.36- 
4.62(4H f m) / 4 . 75-4 . 95 ( lH,m) , 5.702(lH,s) / 6.23- 
35 6.38(lH,m) # 6 . 553 ( 1H, d, J=2 . 4Hz ) , 6 . 68-7 . 47 ( 14H,m) 



20 
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Example 194 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5-( 3-aminomethylphenyl) -7- 
chloro- 1- [ 3- ( 4-hydroxyphenyl ) propyl ] -2-oxo- 1 ,2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide» hydrochloride 
5 To the compound produced in Example 19 3 (0.3 g) 

was added 4N hydrogen chloride (ethyl acetate solution) 
(4 ml). The mixture was stirred for 1.5 hour. The 
solvent was distilled off to leave the titled compound 
(0.24 g) as a colorless amorphous solid product. 
10 NMR(CDC1 3 ) 6: 1 . 82-2 . 02 ( 2H / m) , 2 .577(2H, t, J=7 . 4Hz) , 

2.692(lH,dd, J=6 . 2 , 14 . 6Hz ) , 2 . 833 ( lH f dd, J=6 . 8 , 14 . 6Hz) , 
3.262(2H,br) , 3 . 42-3 . 72 ( 1H, m) , 3.852(2H,s), 4.22-4.58 
(4H,m), 5.69(lH,s) , 6.52(lH,m), 6 . 558 ( 1H, d, J=2 . 2Hz ) , 
6.62-7.48(14H,m) 

15 

Example 195 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl)-7-[ 3-(4- 
hydroxyphenyl ) propyloxy ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

20 benzoxazepine-3-acetamide 

(1) 3-(4-Benzyloxyphenyl)propanol produced in Example 
19 3- (1) (1.5 g) was dissolved in toluene (30 ml). To 
the solution were added thionyl chloride (0.88 g) and 
pyridine (0.1 ml). The mixture was stirred for 2 hours 

25 at 80°C. The reaction mixture was cooled, to which was 
added saturated sodium hydro ge near bo nate to cause 
decomposition, followed by extraction with ethyl 
acetate. The organic layer was washed with water and 
dried over anhydrous sodium sulfate. The solvent was 

30 distilled off to leave 3- ( 4-benzyloxyphenyl ) propyl 

chloride (1.3 g) as a colorless crystalline product, 
m.p. : 34-35°C 

NMR(CDC1 3 ) 6: 1 . 97-2 . 13 ( 2H,m) , 2 . 723 ( 2H, t , J=7 . 6Hz ) , 
3.516(2H,t, J=6.4Hz) , 5.047(2H,s) f 6 . 87-7 . 47 ( 9H,m) 
35 (2) A solution of the compound produced in (1) (70 

mg) , 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) - 



WO 98/47882 



PCT/JP98/01797 



252 

5-( 3-tert-butpxycarbonylaminomethylphenyl ) -7-hydroxy-2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
produced in Example 165 (0.15 g) and potassium 
carbonate in N,N-dimethylf ormamide (6 ml) was stirred 
5 for 3 hours at 7 0°C. The reaction mixture was poured 
into water, which was subjected to extraction with 
ethyl acetate (40 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off f and the residue was 

10 purified by means of a silica gel column chromatography 
to give 3 ,5-trans-N-( 2-f luorobenzyl) -7-[ 3-( 4- 
benzyloxyphenyl ) propyl ] oxy-1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -2-oxo-l , 2,3,5- 
tetrahydro-4,l-benzoxazepine-3-acetamide (0.17 g) as a 

15 colorless oily product. 

NMR(CDC1 3 ) Si 1.417(9H,s), 1 . 85-2 . 06 ( 2H,m) , 2.58-2.77 
(3H,m), 2.938(lH,dd,J=7.4,14.3Hz), 3 . 65-3 . 82 ( 2H,m) , 
4.157(2H,d, J=7.0Hz) , 4 . 35-4 . 76 ( 4H,m) , 4 .818(lH,d, 
J=14.2Hz), 5.033(2H,s), 5 . 319 ( 1H, s ) , 5 . 466 ( lH,d, 

20 J-14.2HZ), 6.022(lH,d,J=2.8Hz), 6 . 34-6 . 43 ( 1H, m) , 6.85- 
7.62(28H,m) 

(3) To a solution of the compound (0.17 g) produced in 
(2) in a mixture of ethyl acetate (5 ml) and methanol 
(10 ml) was added 10% palladium-carbon (80 mg) . The 

25 mixture was stirred for 5 hours in hydrogen streams . 

The reaction mixture was subjected to filtration, and 
the filtrate was concentrated. The concentrate was 
dissolved in ethyl acetate (40 ml), which was washed 
with water and dried over anhydrous sodium sulfate. 

30 The solvent was distilled off to leave the titled 
compound (0.11 g) as a colorless amorphous solid 
product. 

NMR(CDC1 3 ) 6: 1.456(9H,s), 1 . 83-2 . 12 ( 2H,m) , 2.52-2.97 
(4H,m), 3.48-3.63(2H,m) , 4 . 02-4 . 22 ( 2H,m) , 4.36-4.56 
35 (3H f m), 4.783(lH,d, J=14.4Hz) , 5.272(lH,s), 5.475(lH,d, 
J=14.4Hz), 5.777(lH,d, J=3.0Hz) , 6 . 25-6 . 42 ( lH,m) , 6.65- 
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7 .60(23H,m) 
Example 196 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
5 ( 4-biphenylmethyl ) -7- [ 3- ( 4-hydrqxyphenyl ) propyl ] -2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

To the compound produced in Example 195 (80 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
10 (2 ml). The mixture was stirred for 2 hours. From the 
reaction mixture, the solvent was distilled off to 
leave, the titled compound (72 mg) as a colorless 
crystalline solid product. 

NMR(CDCla) 6: 1 . 83-2 . 02 ( 2H,m) , 2 . 618 (2H, t , J=7 . 0Hz) , 
15 2.745(lH,dd,J=6.2,14.4Hz) , 2 . 909 ( 1H, dd, J=6 . 8 , 14 . 4Hz ) , 
3.41(2H,br), 3 . 636 (2H,t, J=5 . 8Hz) , 3 . 741 (2H,br) , 4.28- 
4.62(3H,m), 4.771(lH,d, J=14.4Hz) , 5.269(lH,s), 5.475 
(!H,d, J=14.4Hz) , 5.827(lH / d / J=2.8Hz) , 6 . 48-6 . 72 ( 3H, m) f 
6 .78-7 .62(21H,m) 

20 

Example 197 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-acetylamino ) benzyl-5- 
[ 3- [ ( 1-tert-butoxycarbonylamino-l -methyl ) ethyl ] phenyl ] - 
7-chloro-2-oxo-l , 2 , 3 f 5-tetrahydro-4 , l-benzoxazepine-3- 

25 acetamide 

(1) In methanol (30 ml) were dissolved 2-amino-a- [ 3 r - 
[ ( 1-tert-butoxycarbonylamino-l-methyl) ethyl ] phenyl] -5- 
chloro-benzyl alcohol produced in Example 92 (2.0 g) 
and 4-nitrobenzaldehyde (0.85 g). To the solution were 

30 added acetic acid (0.35 g) and cyano sodium borohydride 
(0.35 g) . The mixture was stirred for 1.5 hour at 
60°C. The reaction mixture was concentrated, to which 
were added water (80 ml) and ethyl acetate (100 ml), 
followed by subjecting the mixture to extraction. The 

35 organic layer was washed with water and dried over 

anhydrous sodium sulfate. The solvent was distilled 
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off, and the residue was purified by means of a silica 
gel column chromatography to give 5-chloro-2-(4- 
nitrobenzylamino) -ot- [ 3 ' - [ ( 1-tert-butoxycarbonylamino-l- 
methyl) ethyl] phenyl] -benzyl alcohol (2.2 g) as a yellow 
5 oily product. 

NMR(CDC1 3 ) 8: 1 . 34 1 ( 9H , br ) , 1.599(6H,s), 2.67(lH,br), 
4.385(2H,d,J=3.4Hz) , 4 . 97 ( lH,br ) , 5 . 23 ( lH,m) , 5.826(1H, 
s), 6.333(lH,d, J=8.8Hz) , 6 . 90-7 . 60 ( 8H,m) , 8 . 085 ( 2H, d, 
J=8.6Hz) 

10 (2) The compound (2.2 g) produced in (1) was dissolved 
in ethyl acetate (30 ml). To the solution was added IN 
sodium hydroxide (20 ml). To the mixture was added, 
while stirring at room temperature, fumaric chloride 
monoethyl ester (0.7 g) . The reaction mixture was 
15 stirred for 10 minutes, and, then, the organic layer 
was separated, which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in ethanol 
(30 ml). To the solution was added sodium carbonate 
(1.2 g)m and the mixture was stirred for 2 hours at 
60°C. The reaction mixture was diluted with ethyl 
acetate (80 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
25 a silica gel column chromatography to give 3,5-trans-5- 
[3-[ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl Jphenyl]- 
7-chloro-l- ( 4-nitrobenzyl ) -2-oxo-l , 2,3, 5-tetrahydro- 
4, l-benzoxazepine-3-acetic acid ethyl ester (0.9 g) as 
a yellow oily product. 
30 NMR(CDC1 3 ) 6: 1 . 262 ( 3H , t , J=7 . 2Hz ) , 1 . 284 ( 9H,br ) , 1.513 
(3H,s), 1.562(3H,s), 2 . 77 ( lH,dd, J=5 . 0 , 16 . 4Hz ) , 3.16(1H, 
dd,J=9. 2, 16.4Hz), 4 . 14 ( 2H,q, J=7 . 2Hz ) , 4 . 53 ( lH,dd, J=4 . 6 , 
6.5Hz), 4.80-5.50(4H,m), 6 . 62 ( lH,d, J=2 . 2Hz ) , 7.0-7.60 
(8H,m), 8.27(2H,d, J=8.6Hz) 
35 (3) The compound (0.9 g) produced in (2) was dissolved 
in ethyl acetate (15 ml), to which was added 10% 
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palladium-carbon (0.1 g) . The mixture was stirred for 
3 hours in hydrogen streams. The reaction mixture was 
subjected to filtration, and the filtrate was 
concentrated. The concentrate was purified by means of 
5 a silica gel column chromatography to give 3,5-trans-l- 
( 4-aminobenzyl ) -5- [ 3- [ 1-tert-butoxycarbonylamino- 1- 
methyl ) ethyl ] phenyl ] -7 -chloro-2 -oxo- 1 , 2 , 3 , 5 - te trahydro- 
4, l-benzoxazepine-3-acetic acid ethyl ester (0.5 g) as 
a colorless oily product. 

10 NMR(CDC1 3 ) 6: 1 . 245 ( 3H, t , J=7 . 2Hz ) , 1.29(9H,br), 

2.73(lH,dd,J=5.6,16.7Hz) , 3 . 12 ( 1H, dd, J=8 . 2 , 16 . 7Hz) , 
4.14(lH,q, J=7.2Hz) , 4 . 30-4 . 45 (2H,m) , 5 . 0-5 . 20 ( lH,m) , 
5.683(lH,d,J=14.0Hz) , 6 . 45-6 . 70 ( 4H,m) , 6 . 95-7 . 50 ( 8H,m) 
(4) The compound (0.5 g) produced in (3) was dissolved 

15 in a mixture of tetrahydrof uran (5 ml) and methanol (10 
ml). To the solution was added IN sodium hydroxide (6 
ml) . The mixture was stirred for 40 minutes at 60°C. 
The reaction mixture was concentrated, to which was 
added water (20 ml). The mixture was neutralized with 

20 10% potassium hydrogensulf ate, which was then subjected 
to extraction with ethyl acetate (50 ml) . The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in N,N-dimethylf ormamide (8 ml). 

25 To the solution was added 2-f luorobenzylamine (0.11 g) . 

To the mixture were added, while stirring at 0°C, cyano 
diethyl phosphate (0.14 g) and triethylamine (0.1 g) . 
The reaction mixture was stirred for 20 minutes at room 
temperature, which was diluted with ethyl acetate (50 

30 ml). The solution was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 3 , 5-trans-N- ( 2- 
f luorobenzyl ) -1- ( 4-aminobenzyl ) -5- [ 3- [ ( 1-tert- 

35 butoxycarbonylamino-l-methyl ) ethyl ]phenyl ] -7-chloro-2- 
oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
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(0.27 g) . 

m.p. : 165-167°C 

NMR(CDC1 3 ) 6: 0 • 95-1 . 65 ( 15H, m) , 2 . 68 ( lH,dd, J=6 . 4 , 
14.4Hz) f 2.89(lH,dd,J=7. 0,14.4Hz), 4 . 250-4 . 65 ( 4H,m) , 
5 4.95-5. 15(lH,mj, 5 . 66 5 ( 1H , d , J= 1 4 . QHz ) , 5 . 73-5 . 95 ( lH,m) , 
6.35-6.70(4H,m), 6 . 90-7 . 45 ( 12H,m) 
(5) The compound produced in (4) (0.25 g) was 
dissolved in methylene chloride (10 ml). To the 
solution were added acetic anhydride (0.2 ml) and 

10 triethylamine (0.2 ml). The reaction mixture was 

stirred for 30 minutes at room temperature, which was 
then concentrated. The concentrate was diluted with 
ethyl acetate (30 ml), which was washed with a 5% 
aqueous . solution of potassium hydrogensulf ate . The 

15 solution was further washed with a saturated aqueous 
solution of sodium hydrogencarbonate and a saturated 
aqueous saline solution, followed by drying over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 

20 gel column chromatography to give the titled compound, 
3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4-acetylaminobenzyl-5- 
[ 3- [ ( 1-butoxycarbonylamino-l-methyl ) ethyl ]phenyl ] -7- 
chloro-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (0.26 g) as a colorless amorphous solid 

25 product. 

NMR(CDC1 3 ) 6: 0 . 95- 1 . 52 ( 15H,m) , 2.170(3H,m), 2.68(1H, 
dd,J=6.2,14.5Hz), 2 . 89 ( lH,dd, J=6 . 8, 14 . 5Hz) , 4.25-4.70 
(4H,m), 5.152(lH,s), 5 . 45-5 . 95 ( 2H,m) , 6 . 268 ( lH,m) , 
6.489(lH f s), 6.90-7.55(14H,m) 

30 

Example 198 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-acetylaminobenzyl ) -5- 
[ 3- [ ( 1-amino-l-methyl ) ethyl ] phenyl ] -7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
3 5 acetamide • hydrochloride 

The compound produced in Example 197 (0.22 g) was 
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dissolved in methanol (1 ml), to which was added 4N 
. hydrogen chloride (ethyl acetate solution) (5 ml). The 
mixture was stirred for 40 minutes. The solvent was 
distilled off. To the residue were added methanol (10 
5 ml) and ethyl acetate (20 ml). The mixture was again 
subjected to distillation to remove the solvent to 
leave the titled compound ( 0 . 2 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.439(3H,s), 1.458(3H,s), 2.71(lH,dd, 
10 J=5.8,14.5Hz) , 2.91(lH,dd,J=7.2,14.5Hz), 4.34-4.60 

(3H,m), 4.681(lH,d,J=14.4Hz), 5.226(lH,s), 5.435(lH,d, 
J=14.4Hz) , 6 .413( lH,m) , 6 . 4 95 ( lH,d, J=2 . 2Hz ) , 6 . 95-7 .52 
(14H,m) , 7.935(lH,br) 

15 Example 199 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- [ 3- 
[ ( 1-tert-butoxycarbonylamino-l-methyl ) ethyl J phenyl] -2- 
oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) N, O-Dimethylhydroxylamine (102.5 g) was dissolved 

20 in 90% ethanol (40 ml). To the solution were added 
triethylamine (106 g) and isatoic anhydride (74 g) . 
The mixture was heated for 1.5 hour under reflux. The 
reaction mixture was concentrated, to which was added a 
saturated aqueous saline solution, followed by 

25 extraction with ethyl acetate (500 ml) . The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off to leave 
N-methyl-N-methyloxy-2-aminobenzamide (81 g) as a 
yellow oily product. This compound (6.8 g) and 1- 

30 [ (tert-butoxycarbonylamino-l-methyl)ethyl]-3- 

bromobenzene (10 g) were dissolved in tetrahydrof uran 
(200 ml). The solution was cooled to -80°C or below, 
to which was added dropwise, while stirring, n-butyl 
lithium (1.6 mol/L) (128 ml) over 1.5 hour. To the 

35 reaction mixture was added water (200 ml), which was 
subjected to extraction with ethyl acetate (300 ml). 
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The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2-amino-3 '-( 1-tert- 
butoxycarbonylamino-l-methyl)ethyl-benzophenone (2.2 g) 
as a yellow oily product. 

NMR(CDC1 3 ) 6: 1 . 364 ( 9H, s j , 1 . 642 ( 6H, s ) , 4.85-5.03 
(lH,m), 6.075(2H,br) , 6 . 55-6 . 77 ( 2H,m) , 7 . 22-7 . 72 ( 4H,m) 

(2) The compound produced in (1) (2.1 g) was dissolved 
in methanol ( 30 ml) , to which was added sodium 
borohydride (0.4 g) . The mixture was stirred for 30 
minutes at room temperature . The reaction mixture was 
concentrated, to which was added water (50 ml), 
followed by extraction with ethyl acetate (60 ml). The 

15 organic layer was washed with water and dried over 

anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2-amino-ct- [ 3- [ ( 1- 
tert-butoxycarbonylamino- 1-methyl) ethyl ] phenyl ] benzyl 

20 alcohol (2.0 g) as a pale yellow oily product. 

NMR(GDC1 3 ) 8: 1.35(9H,br), 1.610(6H,s), 2.55-2.73 
(lH,m), 3.96(2H,br), 4 . 84-5 . 03 ( lH,m) , 5.859(lH,s), 
6.63-7.57(8H,m) 

(3) The compound produced in (2) (1.2 g) and 4-phenyl 
25 benzaldehyde (0.64 g) were dissolved in methanol. To 

the solution were added acetic acid (0.24 g) and cyano 
sodium borohydride (0.25 g) . The mixture was stirred 
for 30 minutes at 6 0°C. The reaction mixture was 
concentrated, which was subjected to extraction with 
water (30 ml) and ethyl acetate (50 ml). The organic 
layer was separated, washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2-(4- 
35 biphenylmethyl ) amino-ot- [ 3- [ ( 1-tert-butoxycarbonylamino- 
1 -methyl) ethyl] phenyl] benzyl alcohol (1.5 g) as a 



30 
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colorless oily product. 

NMR(CDC1 3 ) 6: 1.34(9H,br), 1.556(3H,s), 1.583(3H,s), 
2.38-2.57(lH,m) , 4.345(2H,s), 4 . 83-5 . 17 ( 2H,m) , 
5.921(lH,s), 6.63-6.56(2H,m), 6 . 95-7 . 72 ( 15H,m) 
5 (4) The compound (1.5 g) produced in (3) was dissolved 
in ethyl acetate (20 ml), to which was added IN sodium 
hydroxide (10 ml). To the mixture was added, while 
stirring at room temperature, fumaric chloride 
monoethyl ester (0.39 g) . The reaction mixture was 

10 stirred for 10 minutes . The solvent was then 

separated, washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (30 ml). To the 
solution was added potassium carbonate (1.0 g) . The 

15 mixture was stirred for 1.5 hour at 60°C. The reaction 
mixture was concentrated, which was subjected to 
extraction with water (50 ml) and ethyl acetate (60 
ml) . The organic layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 

20 distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans-l- 
(4-biphenylmethyl)-5-[3-[ ( 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (1.12 g) as a 

25 colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 24 7 ( 3H, t , J=7 . 0Hz ) , 1 . 24-1 . 43 ( 12H,m) , 
1.52.3 (3H,s) , 2.77 3(lH,dd,J=5.4,16.6Hz) , 3.144(lH,dd, 
J=8. 4, 16.6Hz) , 4. 142(lH,q, J=7.0Hz) , 4 . 4 98 ( lH,dd, J=5 . 4 , 
8.4Hz), 4.63-4.75(lH,m) , 4 . 934 ( lH,d, J=14 . 8Hz ) , 5.359 

30 (lH,s), 5.495(lH,d, J=14.8Hz) , 6 . 572 ( lH,d , J=7 . 4Hz ) , 
6.97-7.66(16H,m) 

(5) The compound produced in (4) (1.05 g) was 
dissolved in a mixture of tetrahydrof uran (10 ml) and 
methanol (10 ml). To the solution was added IN sodium 
35 hydroxide (8ml). The mixture was stirred for 40 
minutes at 60 °C. The reaction mixture was 
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concentrated, to which was added water (20 ml), 
followed by neutralization with a 5% aqueous solution 
of potassium hydrogensulf ate . The solution was 
subjected to extraction with ethyl acetate (50 ml). 
The organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 3 , 5-trans-l-(4- 
biphenylmethyl)-5-[3-[ ( 1-tert-butoxycarbonylamino-l- 
methyl ) ethyl ] phenyl J -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid (0.9 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 428 ( 9H,br ) , 1 . 534 ( 6H, s ) , 2 . 88-3 . 25 
(2H / m) / 4.72-5. 08(2H, m) , 5 . 33-5 . 62 ( 2H,m) , 6.551(lH,d, 
15 J=8.2Hz), 6.83-7.65(16H,m) 

(6) In N,N-dimethylformamide (10 ml) were dissolved 
the compound (0.9 g) produced in (5) and 2-f luorobenzyl 
amine (0.22 g) . To the solution were added, while 
stirring at 0°C, cyano diethyl phosphate (0.28 g) and, 
20 then, triethylamine (0.21 g) . The reaction mixture was 
stirred for 20 minutes at room temperature, which was 
poured into water (40 ml), followed by extraction with 
ethyl acetate (60 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
25 The solvent was distilled off, and the residue was 

purified by means of a silica gel column chromatography 
to give the titled compound, 3 , 5-trans-N-( 2- 
f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- [ 3- [ ( 1-tert- 
butoxycarbonyl-1 -methyl ) ethyl ] phenyl ] -2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide (0.75 g) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1.294(3H,s), 1 . 311 ( 9H,br ) , 1.579(3H,s), 
2.720(lH,dd,J=5.8,14.2Hz) , 2 . 95 1 ( lH,dd, J=7 . 2 , 14 . 2Hz ) , 
4.38-4;73(3H,m) , 4 . 877 ( lH,d, J=14 . 2Hz) , 5.325(lH,s), 
35 5.507(lH,d,J=14.2Hz), 6 . 32-6 . 42 ( lH,m) , 6.555(lH,d, 
J=7.8Hz), 6.94-7.63(20H,m) 



30 
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Example 200 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 
methyl ) ethyl ]phenyl ] -1- ( 4-biphenylmethyl ) -2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
5 acet amide • hydrochloride 

To the compound produced in Example 199 was added 
4N hydrogen chloride (ethyl acetate solution) (6 ml). 
The mixture was stirred for 2 hours . The reaction 
mixture was concentrated , to which was added ethyl 
10 acetate (20 ml)- The mixture was again concentrated to 
leave the titled compound (0.56 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.379(311,5), 1.392(3H,s), 2.746(lH,dd, 
J=*5. 8, 14.3Hz), 2.963(lH,dd,J=7.4, 14.3Hz) , 4.37-4.58 
15 (3H,s), 4.977(lH,d, J=14.6Hz), 5 . 420 ( lH,d, J=14 . 6Hz ) , 

5.484(lH,s), 6.504(lH,t, J=5.6Hz) , 6 . 565 ( 1H, d, J=7 . 6Hz ) , 
6.95-7.58(20H,m) 

Example 201 

20 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-tert- 

butoxyc arbonyl-1 -me thy 1) ethyl] phenyl] -7 -chloro-1- ( 4- 
die thy lamino ) benzyl -2 -oxo-1 , 2,3, 5-tetrahydro-4 , 1- 
benzbxazepine-3-acetamide 

(1) In methanol (20 ml) were dissolved 2-amino-a- [ 3 ' - 
25 [ ( 1-tert-butoxycarbonyl amino- 1 -methyl ) ethyl ] phenyl ] - 5- 
chloro-benzyl alcohol produced in Example 92 (0.9 g) 
and 4-(diethylamino)benzaldehyde (0.45 g) . To the 
solution was added acetic acid (0.16 g) . To the 
mixture was added, while stirring at room temperature, 
30 cyano sodium borohydride (0.17 g) . The reaction 

mixture was stirred for 40 minutes at 60°C, which was 
concentrated. To the concentrate were added water (4 
ml) and ethyl acetate (50 ml). The mixture was 
subjected to extraction. The organic layer was washed 
35 with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
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dissolved in ethyl acetate (20 ml). To the solution 
was added IN sodium hydroxide (12 ml). To the mixture 
was added, while stirring, fumaric chloride monoethyl 
ester (0.26 g) . The reaction mixture was stirred for 
5 20 minutes. The organic layer was then separated, 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (20 ml). To the 
solution was added potassium, carbonate (0.4 g) . The 

10 mixture was stirred for 1.5 hour at 60 °C. The reaction 
mixture was diluted with ethyl acetate (50 ml), which 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 

15 chromatography to give 3 , 5-trans-5- [ 3- [ ( 1-tert- 
butoxycarbonylamino-l-methyl ) ethyl ] phenyl ] -1- ( 4- 
diethylamino)benzyl-7-chloro-2-oxo-l,2 , 3,5-tetrahydro- 
4, l-benzoxazepine-3-acetic acid ethyl ester (0.32 g) as 
a yellowish green amorphous solid product. 

20 NMR(CDC1 3 ) 6: 1 . 08-1 . 47 ( 18H,m) , 1.539(3H,s), 2.753(1H, 
dd,J=5. 4, 16.5Hz), 3 . 106 ( lH,dd, J=8 . 0 , 16 . 5Hz ) , 3.333(4H, 
q,J=7.2Hz), 4.139(2H,q, J-7.2HZ) , 4 . 420 ( lH,dd, J=5 . 6 , 
8.1Hz), 4.588(lH,d,J=14.2Hz), 4 . 83-4 . 93 ( 1H, m) , 
5.325(lH,s), 5.467(lH,d,J=14.2Hz), 6 . 52-6 . 63 ( 3H,m) , 

25 6.84-7.52(8H,m) 

(2) The compound produced in (1) (0.3 g) was dissolved 
in a mixture of tetrahydrof uran (4 ml) and methanol (10 
ml). To the solution was added IN sodium hydroxide (5 
ml), and the mixture was stirred for 40 minutes at 

30 60°C. The reaction mixture was concentrated, to which 
was added water (20 ml). The mixture was neutralized 
with a 5% aqueous solution of potassium 

hydrogensulfate, which was subjected to extraction with 
ethyl acetate (50 ml). The organic layer was washed 
35 with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
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dissolved in N,N-dimethylf ormamide (6 ml). To the 
. solution was added 2-f luorobenzylamine (40 mg) . To the 
mixture were added, while stirring at 0°C, cyano 
diethyl phosphate (60 mg) and triethylamine (50 mg) . 
5 The reaction mixture was stirred for 20 minutes at room 
temperature, which was poured into ice-water, followed 
by extraction with ethyl acetate. The organic layer 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 

10 residue was purified by means of a silica gel column 

chromatography to give the titled compound, 3,5-trans- 
N- ( 2-f luorobenzyl ) 5- [ 3- [ ( 1-tert-butoxycarbonyl-l- 
methyl ) ethyl ] phenyl ] -7-chloro-l- ( 4-diethylamino ) benzyl- 
2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

15 (0*21 g) as a colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 129 ( 6H , t , J=6 . 8Hz ) , 1 . 22-1 . 43 ( 9H,ro) , 
1.512(3H,s), 2. 692(lH,dd,J=6.0, 14.5Hz) , 2.925(lH,dd, 
J=7. 2, 14.5Hz) , 3.327(4H,q, J=6.8Hz) , 4 . 37-4 . 63 ( 4H,m) , 
4.83-4.93(lH,m), 5.306(lH,s), 5 . 439 ( lH,d, J=14 . 0Hz ) , 

20 6.32-6.43(lH,m), 6 . 47-7 . 25 ( 15H,m) 

Example 202 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 

methyl ) ethyl ] phenyl ] -7-chloro-l-( 4 -diethyl amino )benzyl- 

25 2-oxo-l , 2 , 3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide« 
dihydrochloride , 

To the compound produced in Example 201 (0.18 g) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(3 ml). The mixture was stirred for 30 minutes at room 

30 temperature. The reaction mixture was concentrated, to 
which was added ethyl acetate (20 ml). The mixture was 
again concentrated to leave the titled compound (0.17 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1 . 12 1 ( 6H, t , J=7 . 0Hz ) , 1.469(3H,s), 1.490 

35 (3H,s), 2.730(lH,dd,J=5. 8, 14.6Hz), 3 . 3 10 ( 3H, q, J=7 . 0Hz ) , 
4.35-4 .53 (3H,m) , 4 . 597 ( 1H, d, J=14 . 2Hz ) , 5. 359(lH,s) , 



5.40(lH,d,J=14.2Hz) , 6 . 45-6 . 62 ( 4H,m) , 6 • 87-7 . 55 ( 12H,m) 



Example 203 

N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethyl)phenyl-7-chloro-2-oxo-l-[ (3- 
phenyl ) -2-propenyl ] -1 , 2 , 3 , 5-tetrahydro-4 / 1- 
benzoxazepine-3-acetamide 

(1) In methanol (15 ml) were dissolved 2-amino-5- 
chloro-cx- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.6 g) produced in Example (1) and 
cinnamaldehyde (0.5 g). To the solution was added 
acetic acid (0.11 g) . To the mixture was added, while 
stirring at room temperature, cyano sodium borohydride 
(0.12 g) . The reaction mixture was stirred for 40 
minutes at 60°C / which was concentrated. The 
concentrate was subjected to extraction by the addition 
of water (30 ml) and ethyl acetate (50 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give a-(3-tert- 

butoxycarbonylaminomethylphenyl ) -5-chloro-2- [ ( 3- 
phenyl ) -2-propenyl ] amino-benzyl alcohol (0.8 g) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1.445(9H,s), 3.. 83-3 . 89 ( 2H,m) , 4.291 
(2H,d, J=5.6Hz) , 4.73-4 .86(lH,m), 5.823(lH,s), 6.08- 
6.47(2H,m), 6 . 630( lH f d, J=8 . 6Hz) , 6 . 990 ( lH,d, J=2 . 0Hz ) , 
7.04-7.48(10H,m) 

(2) The compound (0.8 g) produced in (1) was dissolved 
in ethyl acetate (20 ml), to which was added IN sodium 
hydroxide (10 ml). To the mixture was added, while 
stirring at room temperature, fumaric chloride 
monoethyl ester (0.29 g) . The mixture was stirred for 
10 minutes. The organic layer was then separated, 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
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residue was dissolved in ethanol (20 ml). To the 
solution was added potassium carbonate (0.7 g) . The 
mixture was stirred for 2 hours at 60°C The reaction 
mixture was diluted with ethyl acetate (50 ml), which 
5 was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3,5-cis and 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l- [ ( 3- 
10 phenyl ) -2 -propenyl ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetic ethyl ester (0.6 g) as an oily 
mixture . 

NMR(CDC1 3 ) 8: 1 . 18-1 . 33 ( 3H,m) , 1.447(9H,s), 2.62- 
3.23(2H,m), 3 . 93-4 . 92 ( 8H,m) , 5 . 760 ( 1/2H, s ) , 

15 5.866( l/2H,s) , 6 . 12-6 . 72 ( 2H,m) , 6 . 95-7 . 63 ( HH,m) 

(3) The compound (0.6 g) produced in (2) was dissolved 
in a mixture of tetrahydrof uran (5 ml) and methanol (10 
ml). To the solution was added IN sodium hydroxide (5 
ml). The mixture was stirred for 40 minutes at 60°C. 

20 The reaction mixture was diluted with water (10 ml), 
which was neutralized with a 5% aqueous solution of 
potassium hydrogensulf ate, followed by extraction with 
ethyl acetate (50 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 

25 The solvent was distilled off, and the oily residue 

(0.3 g) was dissolved in N,N-dimethylf ormamide (6 ml). 
To the solution was added 2-f luorobenzylamine (65 mg) . 
To the mixture were added, while stirring at 0°C, cyano 
diethyl phosphate (85 mg) and triethylamine (57 mg) . 

30 The reaction mixture was stirred for 20 minutes at 

room temperature, which was diluted with ethyl acetate 
(30 ml). The solution was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 

35 a silica gel column chromatography to give the titled 
compound, N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
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10 



20 



butoxycarbonylaminomethyl)phenyl-7-chloro-2-oxo-l-[ (3- 
phenyl ) -2-propenyl ] - 1 , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide (0.22 g) as a colorless oily 
product. 

NMR(CDC1 3 ) 6: 1 .419(3. 6H,s) , 1 . 439 ( 5 . 4H, s ) , 2.63- 
3.07(2H,m), 3 i. 959 ( 0 8H, d, J=6 . 4Hz ) , 4 . 25 ( 1 . 2H / d / 
J=5.6Hz), 4.33-4.92(5.4H,ra) , 5 . 26-5 . 93 ( 0 . 6H,m) , 
5.738(0.6H,s) , 5.857(0.4H>s), 6 . 23-6 . 63 ( 3 . 6H,m) , 6.96- 
7.47(15.4H,ro) 



Example 204 

N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7-chloro-2- 
oxo-1- [ ( 3 -phenyl ) -2-propenyl ] -1 , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide» hydrochloride 
15 T o the compound (0.22 g) produced in Example 203 

was added 4n hydrogen chloride (ethyl acetate 
solution) (3 ml), and the mixture was stirred for 40 
minutes. The solvent was distilled off. To the 
residue was added ethyl acetate (30 ml). The solvent 
was again distilled off to leave the titled compound 
(0.21 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 2 . 165 ( 2H, br ) , 2 . 63-3 . 07 ( 2H,m) , 3.62- 
3.98(2.6H / m) , 4 . 33-4 . 83 ( 4H / m) , 5, 25-5 . 42 ( 0 . 4H, s ) , 
5.746(0.6H,s), 5 . 847 ( 0 . 4H, s ) , 6 . 2 3-6 . 63 ( 2 . 6H , m) , 6.78- 
25 7.47(15.4H / m) 

Example 205 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- { 3-tert- 

butoxycarbonylaminomethyl ) phenyl- 1- [ 2- ( 4- " 
3 0 benzyloxycarbonyl amino ) phenylethy 1 ] - 7 -chloro-2 -oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
(1) 4-Aminophenethyl alcohol (3.5 g) was dissolved in 
ethyl acetate (60 ml), to which was added IN sodium 
hydroxide (50 ml). To the mixture was added, while 
35 stirring at room temperature, carbobenzoxy chloride 

(4.5 g). The mixture was stirred for 30 minutes. The 
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organic layer was then separated, washed with water and 
. dried over anhydrous sodium sulfate. The solvent was 
distilled off to leave 4- 

benzyloxycarbonylaminophenethyl alcohol (4.5 g) as a 
5 liver brown crystalline product (4.5 g) , 

NMR(CDC1 3 ) 5: 2 . 822 ( 2H, t, J=6 . 6Hz ) , 3 . 829 ( 2H, t , J=6 . 6Hz ) , 
5.199(2H,s), 6.69(lH,br), 7 . 13-7 . 44 ( 9H, m) 
(2) A methylene chloride (40 ml) solution of oxalyl 
chloride (1.29 g) was cooled to -78 °C, to which was 
10 added dimethyl sulfoxide (1.6 g) . The mixture was 

stirred for 5 minutes, to which was then added dropwise 
a methylene chloride (10 ml) solution of the compound 
produced in (1) (2.5 g) . The mixture was stirred for 
30 minutes at room temperature. The reaction mixture 
15 was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 4-benzyloxycarbonylaminophenyl 
acetaldehyde (0.5 g) as a colorless oily product. 
20 NMR(CDC1 3 ) 6: 3 . 62-3 . 68 ( 2H,m) , 5 . 206 ( 2H, s ) , 6 . 63-6 . 77 
(lH,m) r 7.13-7.45(9H,m), 9.73(lH,br) 
(3) In methanol (15 ml) were dissolved 2-amino-5- 
chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.6 g) produced in Example (1) and 4- 
25 (benzyloxycarbonylaminophenyl acetaldehyde (0.5 g). To 
the solution were added acetic acid (0.11 g) and cyano 
sodium borohydride (0.12 g) . The mixture was stirred 
for one hour at 60°C. The reaction mixture was 
concentrated, to which was added water (20 ml) and 
30 ethyl acetate (30 ml), followed by extraction. The 
organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 2- [2- (4- 
35 benzyloxycarbonylamino ) phenylethyl ] -5-chloro-a- ( 3- tert- 
butoxycarbonylaminomethyl) phenyl -benzyl alcohol (0.8 
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g). 

NMR(CDC1 3 ) 6 : 1.435(9H,s), 2 . 73-2 . 83 ( 2H,m) , t 3 . 23-3 . 33 
(2H,m), 4.255(2H,d, J=5.8Hz), 5.194(2H,s), 5.623(lH,s), 
6.85-7.45(llH,m) 

(4) The compound (0.8 g) produced in (3) was dissolved 
in ethyl acetate (30 ml), to which was added IN sodium 
hydroxide (10 ml). To the mixture was added, while 
stirring at room temperature, fumaric chloride 
monoethyl ester (0.24 g) . The reaction mixture was 
stirred for 40 hours. The organic layer was separated, 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (20 ml). To the 
solution was added potassium carbonate (0.4 g), and the 
mixture was stirred for 2 hours at 60°C. The reaction 
mixture was diluted with ethyl acetate (40 ml) , which 
was washed with water and dried over anhydrous sodium 
sulfate, The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -1- [ 2- ( 4- 
benzyloxycarbonylamino)phenylethyl]-7-chloro-2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.25 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 232 ( 3H, t , J=7 . 2Hz ) , 2 . 723 ( 1H, dd, J=5 . 8 , 
16.6Hz), 2.83-3.16(3H,m), 3 . 79-3 . 97 ( lH,m) , 4.119(2H,q, 
J=7.2Hz), 4.255(2H,d, J=5.8Hz) , 4 . 355 ( 1H, dd, J=6 . 0 , 
7.7Hz), 4. 68-4. 87(lH,m), 5 . 172 ( 3H, s ),, 6.478(lH,d, 
J=2.4Hz), 6.910(lH,s), 7 . 04-7 . 43 ( 15H,m) 

(5) The compound (0.25 g) produced in (4) was 
dissolved in a mixture of tetrahydrof uran (4 ml) and 
methanol (8 ml). To the solution was added IN sodium 
hydroxide (2 ml). The mixture was stirred for 20 
minutes at 60 °C. The reaction mixture was 
concentrated, which was neutralized with 5% potassium 
hydrogensulf ate, followed by extraction with ethyl 
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acetate (50 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was 
dissolved in N,N-dimethylf ormamide (6 ml). To the 
5 solution was added 2-f luorbbenzylamine (42 mg) . To the 
mixture were added , while stirring at 0°C, cyano 
diethyl phosphate (50 mg) and triethylamine (36 mg) . 
The reaction mixture was stirred for 30 minutes at room 
temperature, which was diluted with ethyl acetate (5 
10 ml). The solution was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off , and the residue was purified by means of a silica 
gel column chromatography to give the titled compound, 
3 , 5-trans-N- ( 2-f luorobenzyl ) 5- ( 3-tert- 
15 butoxycarbonylaminomethylphenyl ) -1- [ 2- ( 4- 

benzyloxycarbonylamino)phenylethyl]-7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.2 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 8: 1 . 419 ( 9H,8,) , 2 . 642 ( 1H, dd, J=6 . 2 , 14 . 6Hz ) , 
20 2.76-3.14(3H,m), 3 . 73-4 . 58 ( 6H, m) , 4 . 68-4 . 92 ( lH,m) , 
5.02-5.17(lH,m), 5.128(lH,s), 5.182(2H,s), 6.12- 
6.33(lH,m), 6.463(lH,d,J=2.4Hz), 6.855(lH,s), 6.96- 
7 .43(19H / m) 

Example 206 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 1- 
[ 2- ( 4-benzyloxycarbonylamino) phenylethyl ] -7-chloro-2- 
oxo-1 f 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

To the compound produced in Example 205 (45 mg) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(2 ml). The mixture was stirred for 2 hours. The 
solvent was distilled off. To the residue was added 
ethyl acetate to give the titled compound (31 mg) as a 
colorless crystalline product, 
m.p.: 196-198°C 



25 



30 



35 
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NMR(CDC1 3 ) 6: 2 . 65-3 . 55 ( 5H, m) , 4 . 035( 2H,br) ", 4.23- 
4.45(3H,m), 4 . 52-4 . 72 ( lH,m) , 5 . 142 (2H, s ) , 5.244(lH,s), 
6.366(lH,d, J=2.0Hz) , 7 . 05-7 . 65 ( 19H,m) , 8 . 15-8 . 55 ( 3H,m) , 
9.700(lH,s) 

5 

Example 207 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethyl)phenyl-7-chloro-l-( furan-2- 

yl)methyl-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
10 acetamide 

(1) In methanol (15 ml) were dissolved 2-amino-5- 
chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.5 g) produced in Example (1) and furfural 
(0.15 g). To the solution were added acetic acid (0.1 

15 g) and cyano sodium borohydride (0.11 g) . The mixture 
was stirred for 4 0 minutes at 60 °C. The reaction 
mixture was concentrated, to which were added water (30 
ml) and ethyl acetate (50 ml), followed by subjecting 
the mixture to extraction. The organic layer was 

20 washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 5-chloro-2-( f uran-2- 
ylmethyl ) amino-a- ( 3-tert- 

25 butoxycarbonylaminomethylphenyl) benzyl alcohol (0.6 g) 
as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.451(9H,s), 4.240(2H,s), 4.303(2H,d, 
J=6.2Hz), 4.73-4.92(lH,m) , 5.804(lH,s), 6.04-6.08 
(lH,m), 6.26-6.33(lH / m) , 6 . 652 ( lH,d, J=8 . 8Hz ) , 6.97- 
30 7.43(7H,m) 

(2) The compound (0.6 g) produced in (1) was dissolved 
in ethyl acetate (15 ml), to which was added IN sodium 
hydroxide (8 ml). To the mixture was added, while 
stirring, fumaric chloride monoethyl ester (0.23 g) . 

35 The reaction mixture was stirred for 10 minutes . The 

organic layer was then separated, washed with water and 
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dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in ethanol 
(20 ml) . To the solution was added potassium carbonate 
(0.4 g) . The mixture was stirred for 40 minutes at 60- 
5 70°C. The reaction mixture was diluted with ethyl 

acetate (50 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans- 
10 5- ( 3-tert-butoxycarbonylaminomethylphenyl)-7-chloro-l^ 
( f uran-2-yl )methyl-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (0.4 g) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 232 ( 3H,t , J=7 . 2Hz ) , 1.454(9H,s), 2.769 

15 (lH,dd,J=5. 6, 16.8Hz) , 3 . 09 1 ( 1H, dd, J=8 . 0 , 16 . 8Hz ) , 4.125 
(2H,q r J=7.2Hz) , 4 . 328 ( 2H, d, J=6 . 0Hz) , 4 . 441 ( lH,dd, J=5 . 8 , 
7.9Hz), 4.638(lH,d, J=15.4Hz) , 5 . 411 ( lH,d, J=15 . 4Hz ) , 
5.566(lH,s), 6.27-6.36(2H,m), 6.537(lH,s), 7.08- 
7 .43(7H,m) \ 

20 (3) The compound (0.4 g) produced in (2) was dissolved 
in a mixture of tetrahydrof uran (3 ml) and methanol (6 
ml). To the solution was added IN sodium hydroxide ( 3 
ml). The mixture was stirred for 30 minutes at 60°C. 
The reaction mixture was concentrated, which was 

25 diluted with a 5% aqueous solution of potassium 

hydrogensulf ate, followed by extraction with ethyl 
acetate (30 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate.. The 
solvent was distilled off, and the residue was 

30 dissolved in N,N-dimethylf ormamide (6 ml). To the 

solution was added 2-f luorobenzylamine (65 mg) . To the 
mixture were added, while stirring at 0°C, cyano 
diethyl phosphate (88 mg) and triethylamine (58 mg) . 
The reaction mixture was stirred for 20 minutes at room 

35 temperature, to which were added water (30 ml) and 
ethyl acetate (40 ml), followed by extraction. The 
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organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound, 
5 3,5-trans-N-(2-f luorobenzyl ) -5- (3-tert - 

butoxycarbonylaminomethylphenyl) -7-chloro-l-( furan-2- 
yl)methyl-2-oxo-l, 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide (0.15 g) as a colorless amorphous solid 
product. 

10 NMR(CDC1 3 ) 6: 1.443(9H,s), 2 . 699 ( 1H, dd, J=6 . 2 , 14 . 5Hz) , 
2.905(lH,dd,J=7.2,14.5Hz) , 4 . 293(2H,d, J=6 .0Hz) , 4.33- 
4.58(3H,m), 4 . 796 ( lH,d, J=15 . 4Hz ) , 4 . 85-4 . 97 ( lH,m) , 
5.393(lH,d, J=15.4Hz) , 5.538(lH,s), 6 . 24-6 . 44 ( 3H,m) , 
6.516(lH,s), 6.97-7.38(llH,m) 

15 

Example 208 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( f uran-2-yl )methyl-2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide* hydrochloride 

To the compound produced in Example 207 (0.12 g) 
was added 4 N hydrogen chloride (ethyl acetate solution) 
(2 ml). The mixture was stirred for 2 hours. The 
solvent was distilled off . To the residue was added 
ethyl acetate (30 mg) . The solvent was again distilled 
25 off to leave the titled compound (0.11 g) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 8: 2 . 196 ( 2H,br ) , 2 . 712 ( lH,dd, J=6 . 0, 14 . 5Hz) , 
2. 904(lH,dd,J=7.0, 14.5Hz) , 3.859(2H,s), 4.33-4.58 
(3H,m), 4.823(lH,d,J=15.4Hz), 5 . 36 1 ( 1H, d, J=15 . 4Hz ) , 
30 5.564(lH,s), 6 . 25-6 . 57 ( 4H,m) , 6 . 97-7 . 37 ( llH,m) 

Example 209 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
35 1/2,3, 5-tetrahydro-l- ( thiazol-5-yl )methyl-4 , 1- 
benzoxazepine-3-acetamide 



20 
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(1) In methanol (10 ml) were dissolved 2-amino-ot-( 3- 
tert-butoxycarbonylaminomethylphenyl ) -5-chlorobenzyl 
alcohol (1 g) produced in Example (1) and thiazole-5- 
carboxy aldehyde (0.34 g) . To the solution were added 

5 acetic acid (0.33 g) and cyano sodium borohydride (0.21 
g) . The mixture was stirred for one hour at 60°C. The 
reaction mixture was added to a 5% aqueous solution of 
potassium hydrogensulf ate, followed by extraction with 
ethyl acetate (50 ml). The organic layer was washed 

10 with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off, and the residue was 
purified by means of a silica gel column chromatography 
to give a- ( 3-tert-butoxycarbonylaminomethylphenyl ) -5- 
chloro-2-(thiazol-5-yl)methylamino-benzyl alcohol (1.22 

15 g) as a colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1.438(9H,s), 4 . 27 3 ( 2H, d, J=5 . 4Hz ) , 4,456 
(2H,s), 4 .89-5. 17(2H,br) , 5.773(lH,s), 6.580(lH,d, 
J=8.4Hz), 7.01-7.36(6H,m), 7.539(lH,s), 8.624(lH,s) 

(2) The compound produced in (1) (1.1 g) was dissolved 
20 in ethyl acetate (20 ml), to which was added sodium 

hydrogencarbonate (0.3 g). To the mixture was added, 
while stirring at room temperature, fumaric chloride 
monoethyl ester (0.41 g) . The reaction mixture was 
stirred for one hour, which was then washed with water 

25 and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was dissolved in 
ethanol (20 ml). To the solution was added potassium 
carbonate (0.24 g) . The mixture was stirred for 20 
minutes at room temperature. To the reaction mixture 

30 were added water (100 ml) and ethyl acetate (100 ml), 
which was subjected to extraction. The organic layer 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 

35 chromatography to give 3,5-cis and 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2,3,5- 
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tetrahydro-2-oxo-l-(thiazol-5-yl)methyl-4,l- 
benzoxazepine-3-acetic acid ethyl ester (0.81 g) as a 
mixture of colorless amorphous solid products. 
NMR(CDC1 3 ) 6: 1 . 249 ( 3H, t , J=7 . 4Hz ) , 1.435, 1.449(9H, 
each s), 2 . 767 ( 2/3H,dd, J=5 . 4 , 16 . 8Hz ) , 2 . 877 ( l/3H,dd, 
J=6.2, iS.BHz), 3.122(2/3H,dd,J=8.4,16.8Hz), 3.164(1/3H, 
lH,dd,J=8.4, 16.8Hz) , 4 . 09-4 . 32 ( 4H+2/3H,m) , 4.444(2/3H, 
dd / J=5.4 / 8.4Hz) / 4.540(l/3H / dd r J=6.2,8.4Hz) r 4.80-4.90 
(lH,br), 5.034(2/3H,d, J=15.4Hz) , 5 . 401 ( 2/.3H, s ) , 5 . 658 
(2/3H,d,J=15.4Hz), S.BSSCl/SH^s), 6 . 546 ( 2/3H f d, 
J=2.2Hz), 6.91-7.55(6H+l/3H,m) / 7.777(lH,s), 
8.790(lH,s) 

(3) The compound produced in (2) (0.7 g) was dissolved 
in ethanol (7 ml), to which was added IN sodium 
hydroxide (1.5 ml). The mixture was stirred for 30 
minutes at 60°C. To the reaction mixture was added 
water (100 ml), which was neutralized with a 5% 
potassium hydrogensulf ate, followed by extraction with 
ethyl acetate (100 ml x 2) . The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off to leave a 
mixture of 3,5-cis and 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-l , 2,3,5- 
tetrahydro-2-oxo-l- ( thiazol-5-yl )methyl-4 , 1- 
benzoxazepine-acetic acid (0.36 g) as a mixture of 
colorless amorphous solid products . 

NMR(CDC1 3 ) 6: 1.441(9H,s), 2 . 74-2 . 82 ( 4/3H,m) , 3.108 
(2/3H,dd, J=7. 6, 16.2Hz) , 4 . 25-4 . 48 ( 3H+2/3H,m) , 5.05- 
5.15(lH,br), 5,056(2/3H,d,J=16.2Hz), 5 . 4 16 ( 2/3H, s ) , 
5.786(2/3H,d,J=16.2Hz) , 5 . 722 ( 1/3H, s ) , 6 . 54-7 . 52 ( 7H,m) , 
7.790(lH,s), 8.655(lH,br), 8.788(lH,s) 

(4) The compound (0.29 g) produced in (3) and 2- 
f luorobenzylamine (67 mg) were dissolved in N,N- 
dimethylformamide (3 ml). To the solution were added, 
while stirring at room temperature, cyano diethyl 
phosphate (96 mg) and triethylamine (74 mg) . The 
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reaction mixture was stirred for 10 minutes, which was 
diluted with ethyl acetate (50 ml). The solution was 
washed with a 5% aqueous solution of potassium 
hydrogensulf ate, a saturated sodium hydrogencarbonate 
5 and water, successively, followed by drying over 

anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound, 
3,5-trans-N-(2-f luorobenzyl) 5-(3-tert- 
i0 butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2,3,5- 
tetrahydro-1- ( thiazol-5-yl )methyl-2-oxo-4 , 1- 
benzoxazepine-3-acetamide (0.2 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.445(9H,s), 2 . 696 ( 1H, dd, J=5 . 8 , 14 . 6Hz ) , 
15 2.929(lH,dd,J=6.8, 14.6Hz) , 4 . 283 ( 2H,d, J=5 . 6Hz ) , 4.38- 
4.60(3H,m), 4 . 85-4 . 95 ( lH,br ) , 4 . 989 ( lH,d, J=15 . 2Hz ) , 
5.372(lH,s), 5.654(lH,d, J=15.2Hz) , 6 . 20-6 . 30 ( lH,br ) , 
6.529(lH,d,J=1.8Hz) , 6 . 95-7 . 43 ( 10H,m) , 7.766(lH,s), 
8.773(lH,s) 

20 

Example 210 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro- 1,2,3, 5-tetrahydro-l- ( thiazol-5-yl ) methyl-4 , 1- 
benzoxazepine-3-acetamide • oxalate 

25 To the compound produced in Example 209 (0.1 g) 

was added trif luoroacetic acid (1 ml). The mixture was 
stirred for 30 minutes at room temperature. The 
reaction mixture was concentrated, which was dissolved 
in ethyl acetate (10 ml). To this solution was added a 

30 methanol (2 ml) solution of oxalic acid (11 mg) . The 
solvent was distilled off. To the residue were added 
ether and hexane to cause precipitation of the titled 
compound (135 mg) as an amorphous solid product. 
NMR( CD 3 0D) 6: 2.72-2.95(2H,m), 4.094(2H,s), 4.416(2H, 

35 s), 4.46-4.53(lH,m) , 5 . 184 ( lH,d, J=15 . 4Hz) , 5.440(lH,s), 
5.724(lH,d, J=15.4Hz) , 6 . 4 35 ( lH,d, J=2 . 2Hz ) , 7.01-7.65 
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( 6H,m) , 7.821(lH,s) , 8.968(lH / s) 
Example 211 

N- ( 2-f luoroben2yl ) -5- ( 3-tert- 
5 butyloxycarbonylaminomethylphenyl)-7-chloro-2 # 3- 

dihydro-2 , 3-dihydro-2-oxo-lH-l , 4-benzodiazepine-3- 
acetamide 

(1) A IN aqueous solution of sodium hydroxide (1.5 ml) 
was added to a methanol solution (6m.) of 5-(3-tert- 

10 butyloxycarbonylaminomethylphenyl)-7-chloro-2, 3- 
dihydro-2-oxo-lH-l, 4-benzodiazepine-3-acetic acid 
methyl ester (0.6 g) , the compound produced in Example 
97-(l). The mixture was stirred for 2 hours at 60°C. 
The reaction mixture was diluted with water (50 ml), 

15 which was acidified, followed by extraction with ethyl 
acetate (50 ml) twice. The extracts were combined and 
washed with a saturated aqueous saline solution, 
followed by drying over anhydrous sodium sulfate. The 
solvent was distilled off under reduced pressure to 

20 give 5-( 3-tert-butyloxycarbonylaminomethylphenyl ) -7- 

chloro-2 , 3-dihydrb-2-oxo-lH-l , 4-benzodiazepine-3-acetic 
acid (0.64 g) as a colorless amorphous solid product. 
*H-NMR ( CDC1 3 ) 6: 1.44(9H,s), 3 . 10-3 . 49 ( 2H,m) , 4.11(1H, 
t,J=6.4Hz), 4.20-4.36(2H,m) , 4 . 90-5 • 00 ( lH,br ) , 7.16- 

25 7.49(7H,m), 9.80(lH,br) 

(2) To a dimethyl formamide solution (5 ml) of the 
compound (0.57 g) produced in (1) and 2- 

f luorobenzylamine (0.16 g) were added cyano diethyl 
phosphate (0.22 g) and triethylamine (0.19 g) . The 

30 mixture was stirred for 10 minutes at room temperature. 
The reaction mixture was diluted with ethyl acetate (50 
ml), which was washed with water, a 5% aqueous solution 
of potassium hydrogensulf ate , a saturated aqueous 
solution of sodium hydrogencarbonate and a saturated 

35 aqueous saline solution, successively, followed by 

drying over anhydrous sodium sulfate. The solvent was 
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distilled off under reduced pressure, and the residue 
was purified by means of a silica gel column 
chromatography [eluent:. AcOEt-hexane (1:1)] to give N- 
( 2-f luorobenzyl ) -5- ( 3-tert- 
5 butyloxycarbonylaminomethylphenyl) -7-chloro-2 , 3- 

dihydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide (0.75 
g) as an anhydrous amorphous solid product. 
^-NMR ( CDC 1 3 ) 6: 1.44(9H,s), 3 . 06 ( 1H, dd,i=6 . 6 , 14 . 6Hz ) , 
3.18(lH,dd fJ I=6.6,14.6Hz), 4 . 16 ( 1H, dd, J=6 . 0 , 6 . 6Hz ) , 4.30 
10 (2H,d, J=6.0Hz) , 4.47(lH,dd,J=5.0,15.4Hz) , 4.61(lH,dd, 
2=6-6,15. 4Hz) , 4.84-4.96(lH,br) , 6 . 70-6 . 80 ( lH,br ) , 
7.00-7.41(llH,m), 8 . 65-8 . 75 ( lH,br ) 

Example 212 

15 N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7-chloro- 
2 , 3-dihydro-2-oxo-lH-l , 4-benzdiazepine-3-= 
acetamide •mono hydrochloride 

A trif luoroacetic solution (2 ml) of N-(2- 
f luorobenzyl) -5- ( 3-tert-butyloxycarbonylaminomethyl- 

20 phenyl )-7-chloro-2,3-dihydro-2-oxo-lH-l, 4- 

benzodiazepine-3-acetamide- produced in Example 211 
(0.16 g) was stirred for 10 minutes at room 
temperature. The reaction mixture was concentrated 
under reduced pressure, which was dissolved in ethyl 

25 acetate (20 ml). To this solution was added a 4N ethyl 
acetate solution of hydrogen chloride (0.2 ml). The 
solvent was distilled off under reduced pressure. The 
residue was washed with diethyl ether-hexane (1:1), 
which was subjected to filtration to collect N-(2- 

30 f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7-chloro-2 , 3- 
dihydro-2-oxo-lH-l , 4-benzodiazepine-3- 
acetamide.monohydrochloride (0.13 g) as a colorless 
amorphous solid product. 

r H-NMR ( CD 3 0D ) 6: 3 . 2 9-3 . 32 ( 2H,m) , 3 . 95-4 . 01 ( lH,m) , 
35 4.23(2H,s), 4.49(2H,s), 7 . 02-7 . 85 ( 1 1H ,m) 
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Example 213 

( 3 , 5-Trans ) -N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butyloxycarbonylaminomethylphenyl ) -7-chloro-2 3 , 4 , 5- 
tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide 

Acetic acid (1 ml) and cyano sodium borohydride 
(17 mg) were added, at room temperature, to a methanol 
(2 ml) solution of N- (2-f luorobenzyl ) -5- ( 3-tert- 
butyloxycarbonylaminomethylphenyl ) -7-chloro-2 , 3- 
dihydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide 
produced in Example 211 (0.1 g) . The mixture was 
stirred for 2 hours at 60 °C. The reaction mixture was 
diluted with ethyl acetate, which was washed with a IN 
aqueous solution of sodium hydroxide and a saturated 
aqueous saline solution, followed by drying over 
15 anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure. The residue was purified 
by means of a silica gel column chromatography [eluent: 
hexane-ethyl acetate (1:1)] to give ( 3 , 5-cis ) -N- ( 2- 
f luorobenzyl ) -5- ( 3- tert- 
20 butyloxycarbonylaminomethylphenyl ) -7-chloro-2 ,3,4,5- 
tetrahydro-2-oxo-lH-l,4-benzodiazepine-3-acetamide 
(0.08 g) and ( 3, 5-trans)-N-( 2-f luorobenzyl) -5- (3-tert- 
butyloxycarbonylarainomethylphenyl) -7-chloro-2 ,3,4, 5- 
tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide 
25 (0.19 g) as colorless amorphous solid products, 
respectively. 
3,5-Cis: 

^-NMR ( CDC 1 3 ) 5: 1.43(9H,s), 2 . 62 ( 1H, dd, J=7 . 0 , 15 . 0Hz ) , 
2.77(lH,dd,J=4.8,15.0Hz), 4 . 01 ( lH,dd, J=4 . 8 , 7 . 0Hz ) , 4.22 
30 (2H,d,J=5.0Hz), 4.46(2H,d,J=6.2Hz), 4 . 84-4 . 98 ( 1H , br ) , 
5.19(lH,s), 6.55-6.65(lH,br), 6 . 82-7 . 31 ( HH,m) , 7.55- 
7.65(lH,br) 

Anal. Calcd for C 3 oH3 2 N 4 0 4 ClF + 0.3H 2 O: C, 62.94; H, 
5.74; N, 9.79. 
35 Found: C, 62.87; H, 5.86; N, 9.67 
3, 5-Trans: 
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*H-NMR ( CDC 1 3 ) 6: 1.44(9H,s), 2 . 56 ( 1H, dd, J=6 . 4 , 15 . OHz ) , 
2.75(lH,dd, J=6.6,15.0Hz), 3 . 82 ( 1H, dd, J=6 . 4 , 6 . 6Hz ) , 4.30 
(2H,d,J=6.2Hz) , 4.46(2H,d,J=5.2Hz), 4 . 90-5 . 00 ( lH.br) , 
5.31(111,3), 6.62(lH,s), 6.70-6.80(lH,br) , 6.94-7.38 
5 (10H,m), 8.10-8.20(lH,br) 

Example 214 

( 3 , 5-Trans ) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 
7-chloro-2 ,3,4, 5-tetrahydro-2-oxo-lH-l , 4- 
10 benzodiazepine- 3-acetamide»dihydrochloride 

A trif luoroacetic acid solution (1 ml) of the 
compound produced in Example 213, i.e. ( 3 , 5-trans ) -N- 
( 2-f luorobenzyl ) -5- ( 3-tert- 

butyloxycarbonylaminomethylphenyl ) -7-chloro-2 ,3,4,5- 

15 tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide 
(0.11 g) , was stirred for 10 minutes at room 
temperature. The reaction mixture was concentrated 
under reduced pressure, which was dissolved in ethyl 
acetate (20 ml). To this solution was added a 4N ethyl 

20 acetate solution of hydrogen chloride (0.2 ml). The 
solvent was distilled off, and the residue was washed 
with diethyl ether-hexane (1:5), followed by filtration 
to give ( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -7-chloro-2 ,3,4, 5-tetrahydro-2-oxo- 

25 1H-1 , 4-benzodiazepine-3-acetamide . dihydrochloride (97 
mg) as a colorless amorphous solid product. 
l H-NMR(CD 3 OD) S: 2 . 92 ( 1H , dd, J=4 . 0 , 16 . 2Hz ) , 3.17(lH,dd, 
J=8. 8, 16.2Hz) , 4.22(2H,s), 4 . 38 ( 1H, dd, J=4 . 0 , 8 . 8Hz ) , 
4.42(2H,s), 5.85(lH,s), 6 . 88 ( 1H, d, J=2 . 2Hz ) , 7.01- 

30 7.83(10H,m) 

Example 215 

( 3 , 5-Trans ) -N- ( 2-f luorobenzyl )— 1- ( 4-biphenylmethyl ) -5- 
( 3-tert-butyloxycarbonylaminomethylphenyl ) -7-chloro- 
35 2,3,4, 5-tetrahydro-2-oxo- 1H-1 , 4-benzodiazepine-3- 
acetamide 



WO 98/47882 



PCT/JP98/01797 



10 



280 



(1) Acetic acid (3 ml) and cyano sodium borohydride 
(97 mg) were added, at room temperature, to a methanol 
solution (6 ml) of the compound produced in Example 97- 

(2) , i.e. l-(4-biphenylmethyl)-5-(3-tert- 
butyloxycarbonylaminomethylphenyl ) -7-chloro-2 , 3- 
dihydro-2-oxo-lH-4 , l-benzodiazepine-3-acetic acid 
methyl ester (0.66 g) . The mixture was stirred for 2 
hours at 60 °C. The reaction mixture was diluted with 
ethyl acetate (10 ml), which was washed with a IN 
aqueous solution of sodium hydroxide and a saturated 
aqueous saline solution, followed by drying over 
anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure to leave ( 3 , 5-trans ) -1- ( 4- 
biphenylmethyl ) -5- ( 3-tert- 

15 butyloxycarbonylaminomethylphenyl ) -7-chloro-2 ,3,4,5- 
tetrahydro-2-oxo-lH-4 , l-benzodiazepine-3-acetic acid 
methyl ester (0.65 g) as a colorless amorphous solid 
product. 

X H-NMR ( CDC1 3 ) 6: 1.43, 1.44(total 9H, each s), 2.63 

20 (lH,dd, J=4. 6, 16.4Hz) , 2 . 96 ( lH,dd, J=8 . 6 , 16 . 4Hz ) , 3-70 
(3H,s), 3.79(lH,dd, J=4.6,8.6Hz) , 4 . 20 ( 2H, d, J=5 . 2Hz ) , 
4.25-4.30(lH,br) , 4 . 70-4 . 80 ( lH,br ) , 4.82(lH,s), 
4.86(lH,d,J=14.4Hz) , 5 . 46 ( 1H, d, J=14 . 4Hz ) , 6.49(lH,s) , 
6.97-7.58(15H,m) 

25 (2) To a methanol solution (6 ml) of the compound 

produced in (1) (0.6 g) was added a IN sodium hydroxide 
(1.2 ml). The mixture was stirred for one hour at 
60°C. The reaction mixture was diluted with water (50 
ml), which was made acidic, followed by extraction with 

30 ethyl acetate (50 ml) twice. The total extract 

solution was washed with a saturated aqueous saline 
solution and dried over anhydrous sodium sulfate. The 
solvent was then distilled off under reduced pressure 
to give ( 3 , 5-trans ) -1- (biphenyl-4 -methyl ) -5- ( 3-tert- 

35 butyloxycarbonylaminomethylphenyl ) -2 , 3 , 4 , 5-tetrahydro- 
2-oxo-lH-l, 4-benzodiazepine-3-acetic acid (0.62 g) as a 
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colorless amorphous solid product. 
^-NMR ( CDCI3 ) 6: 1.32, 1.34(total 9H, each s), 
2. 63 ( lH,dd,J=6 ,0,17.0Hz) , 2 . 84 ( 1H, dd, J=8 . 4 , 17 . 0Hz ) , 
3.68(lH,dd,J=6.0,8.4Hz) , 4 . 10(2H,d, J=5 . 2Hz) , 4.15- 
5 4.20(lH,br), 4.70(1H,'S), 4 . 72 ( 1H, d, J=14 . 8Hz ) , 

5.39(lH,d, J=14.8Hz) , 6.40(lH,s), 6 . 84-7 . 47 ( 15H,m) 
(3) Cyano diethyl phosphate (0.15 g) and triethylamine 
(0.13 g) were added to a dimethyl formamide solution (5 
ml) of the compound produced in (2), i.e. (3,5-trans)- 

10 1- ( 4-biphenylmethyl ) -5- ( 3-tert- 

butyloxycarbonylaminomethylphenyl ) -2 , 3 , 4 , 5-tetrahydro- 
2-oxo-lH-l,4-benzodiazepine-3-acetic acid (0.53 g) , and 
2-f luorobenzylamine (0.11 g) . The mixture was stirred 
for 10 minutes at room temperature. The reaction 

15 mixture was diluted with ethyl acetate, which was 

washed with water, a 5% aqueous solution of potassium 
hydrogensulf ate, a saturated aqueous solution of sodium 
hydrogencarbonate and a saturated aqueous saline 
solution, followed by drying over anhydrous sodium 

20 sulfate. The solvent was distilled off under reduced 
pressure, and the residue was purified by means of a 
silica gel column chromatography [eluent: hexane-ethyl 
acetate (3:2)] to give ( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) - 
1- (4-biphenylmethyl ) -5- ( 3-tert- 

25 butyloxycarbonylaminomethylphenyl ) -7-chloro-2 ,3,4,5- 
tetrahydro-2 -oxo- 1H-1, 4 -benzodiazepine- 3-acetamide 
(0.48 g) as a colorless amorphous solid product. 
1 H-NMR ( CDCI3 ) 6: 1.43(9H,s), 2 . 56 ( lH,dd, J=5 . 4 , 15 . 0Hz ) , 
2.81(lH,dd,J=7.4,15.0Hz) , 3 . 82 ( lH,dd, J=5 . 4 , 7 . 4Hz ) , 

30 4.16(2H,d,J=7.0Hz), 4 . 48 ( 2H, t , J=4 . 8Hz ) , 4.76(lH,s), 

4.77(lH,d, J=14.6Hz) , 5 . 49 ( 1H, d, J=14 . 6Hz ) , 6.46(lH,s), 
6. 65-6. 75 ( lH,m) , 6 . 89-7 . 56 ( 19H,m) 

Example 216 

35 ( 3 , 5-Trans ) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 
1- ( 4-biphenylmethyl ) -7-chloro-2 ,3,4, 5-tetrahydro-2-oxo- 
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1H- 1,4 -benzdiaoxazepine- 3-acetamide • dihydrochloride 

A trifluoroacetic acid solution (2 ml) of the 
compound produced in Example 215, (3,5-trans)-N-(2- 
f luorobenzyl) -l-(biphenyl-4-methyl) -5-( 3-tert- 
5 butyloxycarbonylaminomethylphenyl)-7-chloro-2, 3,4,5- 
tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide 
(0.12 g)> was stirred for 10 minutes at room 
temperature. The reaction mixture was concentrated 
under reduced pressure, which was dissolved in ethyl 

10 acetate (20 ml). To this solution was added a 4N ethyl 
acetate solution of hydrogen chloride (0.2 ml). The 
solvent was distilled off under reduced pressure, and 
the residue was recrystallized from ethanol-diethyl 
ether (1:10) to give ( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) -5- 

15 ( 3-aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro- 
2,3,4, 5-tetrahydro-2oxo-lH-l , 4-benzodiazepine-3- 
acetamide .dihydrochloride (88 mg) as a colorless 
powdery crystalline product, 
m.p.: 210-216°C 

20 ^-NMR ( CDC1 3 ) 6: 2 . 97 ( lH,dd, J=3 . 6 , 16 . 0Hz ) , 3.28(lH,dd; 
J=9.4, 16.0Hz), 4.06(2H,s), 4 . 35 ( lH,dd, J=3 . 6 , 9 . 4Hz ) , 
4. 43-4. 45 (211,01), 4 . 98 ( lH,d, J=14 . 6Hz ) , 5.12(lH,s), 
5.58(lH,d,J=14.6Hz) , 6 . 77 ( lH,d, J=2 . 2Hz ) , 7.00- 
7.73(19H,m) 

25 

Example 217 

( 3 , 5 -Trans ) -N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- 
( 3-tert-butyloxycarbonylaminomethylphenyl)-7-chloro-4- 
methyl-2 ,3,4, 5-tetrahydro-2-oxo-lH-l , 4-benzodiazepine- 
30 3-acetamide 

A mixture of the compound produced in Example 215, 
i.e. ( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) -1- ( 4- 
biphenylmethyl ) -5- ( 3-tert- 

butyloxycarbonylaminomethylphenyl ) -7-chloro-2 ,3,4,5- 
35 tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3-acetamide (0.2 
g), iodomethane (42 mg), potassium carbonate ,( 46 mg) 
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and dimethyl formamide (2 ml) was stirred for 2 hours at 
60°C. The reaction mixture was diluted with ethyl 
acetate (50 ml), which was washed with water, a 5% 
aqueous solution of potassium hydrogensulf ate, a 
5 saturated aqueous solution of sodium hydrogencarbonate 
and a saturated aqueous saline solution, followed by 
drying over anhydrous sodium sulfate- The solvent was 
distilled off under reduced pressure, and the residue 
was purified by means of a silica gel column 
10 chromatography [eluent: hexane-ethyl acetate (3:2)] to 
give ( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) -1- ( 4- 
biphenylmethyl ) -5- ( 3-tert- 

butyloxycarbonylaminomethylphenyl ) -7-chloro-4-methyl- 
2,3,4, 5-tetrahydro-2-oxo-lH-l, 4-benzodiazepine-3- 
15 acetamide (0.21 g) as a colorless amorphous solid 
product . 

X H-NMR ( CDC1 3 ) 6: 1.43(9H,s), 2.14(3H,s), 2.61(lH,dd, 
J=6 .0,15. 2Hz ) , 2 . 8 7 ( 1H , dd, J=8 .4,15. 2Hz ) , 4 . 01 ( 1H, s ) , 
4.07(lH,dd,J=6.0,8.4Hz) , 4 . 14-4 . 25 ( 2H,m) , 4.42(lH,dd, 
20 J=6. 6, 15.4Hz) , 4.52(lH,dd,J=6.6,15.4Hz) , 4.70-4.80 
(lH,br), 4.84(lH,d,J=14.6Hz), 5 . 48 ( lH,d, J=14 . 6Hz ) , 
6.39(lH,s), 6.93-7.57(20H,m) 

Example 218 

25 ( 3 , 5-Trans ) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 
1- ( 4-biphenylmethyl ) -7-chloro-4-methyl-2 ,3,4,5- 
tetrahydro-2-oxo-lH-l, 4-benzodiazepine-3- 
acet amide • dihydrochlor ide 

A trif luoroacetic acid solution (1 ml) of the 

30' compound produced in Example 217, ( 3 , 5-trans ) - ( 2- 
f luorobenzyl ) - 1- (4-biphenylmethyl ) -5- ( 3-tert- 
butyloxycarbonylaminomethylphenyl ) -7-chloro-4-methyl- 
2,3,4, 5-tetrahydro-2-oxo-lH-l , 4-benzodiazepine-3- 
acetamide (0.1 g) , was stirred for 10 minutes at room 

35 temperature. The reaction mixture was concentrated 

under reduced pressure, and the residue was dissolved 
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in ethyl acetate (20 ml). To this solution was added a 
4N ethyl acetate solution of hydrogen chloride (0/2 
ml). The solvent was distilled off under reduced 
pressure, and the residue was washed with diethyl 
5 ether-hexane (1:1), followed by filtration to give 

( 3 , 5-trans ) -N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) - 
1- ( biphenyl-4 -methyl ) -7 -chloro-4-methyl-2 , 3 , 4 , 5- 
tetrahydro-2-oxo-lH-l,4-benzodiazepine-3- 
acetamide.dihydrochloride (95 mg) as a colorless 
10 amorphous solid product. 

L H-NMR ( CDC1 3 ) 8: 2.15(3H,s), 2 . 62 ( lM,dd, J»6 .2 , 15 . 2Hz) , 
2.87(lH,dd,J=8.6,15.2Hz), 3.77(2H,s) f 4.03(lH,s), 4.08 
(lH,dd,J=6.2,8.6Hz), 4.36-4.55(2H,m), 4 . 83 ( lH,d, J=14 . 6 
Hz), 5.50(lH,d,J=14.6Hz), 6.41(lH,s), 6 . 97-7 . 61 ( 19H,m) 

15 

Example 219 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2, 3 , 5- 
tetrahydro-2-oxo-4 , l-benzothiazepine-3-acetamide 

20 (1) in toluene (10 ml) were suspended 2-(4- 
biphenylmethyl ) amino-5-chloro-a- ( 3-tert- 
butoxycarbonylaminomethylphenyl) produced in Example 
( 4 )-(!)/ thiomalic acid (0.14 g) and p-toluenesulf onic 
acid (9 mg) . The suspension was stirred for one hour 

25 at 80°C. The reaction mixture was diluted with ethyl 
acetate (50 ml), which was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
distilled off , and the residue was dissolved in xylene 
(10 ml). The solution was heated for 15 hours under 

30 reflux. The reaction mixture was concentrated, which 
was purified by means of a silica gel column 
chromatography to give 5-[3-(tert- 

butoxycarbonylaminomethyl ) phenyl ] - 7 -chloro- 1 ,2,3,5- 
tetrahydro-2-oxo- 1- ( 4-phenylbenzyl ) -4 , 1- 
35 benzothiazepine-3-acetic acid (0.31 g) as a mixture of 
cis-compound and trans -compound . 
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NMR(CDC1 3 ) 6: 1.308, 1.338(9H, each s), 2.36-2.50 
(lH,m), 2.616(l/2H,d, J=15.8Hz) , 3 . 03-3 . 27 ( 1H, m) , 3.57- 
3.72(lH,m), 4 .22-4 .40(2H,m) , 4 . 655 ( l/2x2H, s ) , 1.132(1/2 
xIH,s), 4.981(l/2xlH,s) , 5.00-5.10(lH f br), 5.631(lH,d, 
5 J=14.0Hz), 6.55-7.53(15H,m) 

(2) The compound produced in (1) (5.0 g) and 2- 
f luorobenzylamine (1.0 g) were dissolved in N,N- 
dimethylformamide (50 ml) . To the solution were added, 
while stirring at room temperature, cyano diethyl 

10 phosphate (1.4 g) and triethylamine (1.0 g) . The 

reaction mixture was stirred for 10 minutes, which was 
diluted with ethyl acetate (200 ml). The solution was 
washed with a 5% aqueous solution of potassium 
hydrogensulf ate, a saturated sodium hydrogencarbonate 

15 and water, successively, followed by drying over 

anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound, 
3,5-trans-N-(2-f luorobenzyl) 5-(3-tert- 

20 butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2,3,5- 

tetrahydro-2-oxo-l- ( 4-phenylbenzyl ) -4 , 1-benzodiazepine- 
3-acetamide (1.7 g) as a colorless crystalline product, 
m.p.: 123-125°C 

NMR(CDC1 3 ) 6: 1.437(9H,s), 2 . 353 ( 1H, dd, J=4 . 0 , 14 . 6Hz ) , 
25 3.004(lH,dd, J=10 . 2 , 14 . 6Hz ) , 3 . 849 ( lH,dd, J=4 . 0, 10 . 2Hz) , 
4.372(lH,d,J=14.0Hz), 4 . 46-4 . 52 ( 2H,m) , 4.870(2H,s), 
4.912(lH,s), 5.721(lH,d,J^14.0Hz), 6 . 18-6 . 25 ( lH,br) , 
6.634(lH,s) f 6.69-6.73(lH,br), 6 . 94-7 . 60 ( 19H,m) 

30 Example 220 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7-chloro-l , 2 , 3 , 5-tetrahydro-2-oxo- 
4 , l-benzothiazepine-3-acetamide- hydrochloride 

To the compound produced in Example 219 (0.35 g) 

35 was added trif luoroacetic acid (4 ml). The mixture was 
stirred for 10 minutes at room temperature. The 
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solvent was distilled off, and the residue was 
dissolved in ethyl acetate (30 ml). The solution was 
washed with IN sodium hydroxide, which was washed with 
water and dried over anhydrous sodium sulfate. The 
5 solvent was distilled off. To the residue was added 4N 
hydrogen chloride / (ethyl acetate solution) to give 
hydrochloride, which was crystallized from a mixture of 
ether and hexane to afford a colorless crystalline 
product (0;32 g). 

10 m.p. : 280-283°C 

NMR(CDC1 3 ) 6: 2 . 355 ( lH, dd, J.= 3 . 2 , 14 . 2Hz ) , 3.004(lH,dd, 
J=9. 8, 14.2Hz), 3.80-3.90(lH,m) , 4 . 33 1 ( 1H, dd, J=6 . 2 , 
13.4Hz), 4.381(lH,s), 4 . 46-4 . 52 ( 2H,m) , 4 . 874 ( 2H, s ) , 
5. 762(lH,dd,J=5.0, 13.4Hz) , 6 . 15-6 . 25 ( lH,br ) , 6.66- 

15 7.59(20H,m) 

Example 221 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 

tert-butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2,3,5- 

20 tetrahydro-2-oxo-4, l-benzothiazepine-3-acetamide-S- 
oxide 

The compound produced in Example 219 (1.18 g) was 
dissolved in ethyl acetate, to which was added m- 
chlorobenzoic acid (0.27 g) . The mixture was stirred 

25 for 5 minutes at 0°C, which was diluted with ethyl 

acetate (50 ml). The solution was washed with sodium 
hydrogensulf ite, which was washed with IN sodium 
hydroxide and water, successively, followed by drying 
over anhydrous sodium sulfate. The solvent was 

30 distilled off, and the residue was purified by means of 
a silica gel column chromatography to isolate 
diastereomer of the titled compound and to give non- 
polar isomer (0.3 g) as a colorless crystalline product 
and polar substance (0.5 g) as an amorphous solid 

35 product, respectively. 
Non-polar isomer: 
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m.p.: 214-215°C 
. NMR(CDC1 3 ) 6: 1.431(9H,s), 2 . 865 ( 1H, dd, J=2 . 6 , 15 . OHz ) , 
3.369(lH,dd,J=11.4,15.0Hz) , 3 . 606 ( 1H, dd, J=2 . 6 , 1 1 • 4Hz ) , 
4.02-4.08(2H,m) , 4.210(1*1,8), 4 . 39-4 • 53 ( 3H,m) , 4.61- 
5 4.70(lH,br), 5 . 762 ( lH,d, J=14 . 4Hz) , 6 . 05-6 . 15 ( lH,br ) , 
6.75-7.56(20H,m) 
Polar isomer: 

NMR(CDC1 3 ) 6: 1.434(9H,s), 2 . 773 ( 1H, dd, J=5 . 0 , 15 . OHz ) ,. 
3.992(lH,dd,J=5.0,9.2Hz) , 4 . 05-4 . 11 ( 2H,m) , 4.46-4.52 
10 (3H,m), 6.40-6.50(lH,br), 6 . 70-7 . 60 ( 20H,m) 

Example 222 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7-chloro-l , 2,3, 5-tetrahydro-2-oxo- 

15 4 9 l-benzothIazepine-3-acetamide-S-oxide« hydrochloride 
To the non-polar isomer produced in Example 221 
(0.1 g) was added trif luoroacetic acid (2 ml). The 
mixture was stirred for 30 minutes at room temperature. 
The reaction mixture was concentrated, which was 

20 dissolved in ethyl acetate (10 ml). To the solution 

was added 4N hydrogen chloride (ethyl acetate solution) 
(0.1 ml). The mixture was again concentrated. The 
concentrate was processed with ether and ethanol to 
give a non-polar isomer of the titled compound (91 mg) . 

25 m.p.: 182-186°C 

NMR ( CD 3 0D ) 6: 2.850(lH,dd,J=2.2,14.8Hz) , 3.415(lH,dd, 
J=11.0, 14.8Hz) , 3.560(lH,dd,J=2.2,11.0Hz), 3.956(2H,s), 
4.34-4.52(2H,m) , 4 . 64 1 ( 1H, d, J-14 . 2Hz ) , 4.749(lH,s), 
5.723(lH,d,J=14.2Hz), 6 . 6 16 ( 1H, d, J=8 . OHz ) , 6.982(lH,d, 

30 J=2.0Hz), 7.07-7 .76(19H,m) 

The non-polar isomer produced in Example 221 (0.1 
g) was processed in substantially the same manner as 
above to give a polar isomer of the titled compound (63 
mg) . 

35 m.p.: 201-204°C 

NMR(CD 3 OD) 8: 2 . 844 ( 1H, dd , J=6 . 0 , 16 . 2Hz ) , 3.200(lH,dd, 
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J=9.6,16.2Hz) , 3.867(lH,d, J=13.0Hz) , 3.962(lH,d, 
J=13.0Hz), 4.008(lH,dd,J=6.0,9.6Hz), 4.421(2H,s), 4.652 
(lH,d,J=14.4Hz), 4.683(lH,s), 5 . 851( lH,d, J=14 .4Hz) , 
6.810(lH,br) , 6.859(lH,d,J=2.0Hz), 7 . 07-7 . 75 ( 19H,m) 

5 

Example 223 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-l , 2,3,5- 
tetrahydro-2-oxo-4 , l-benzothiazepine-3-acetamide-S- 
10 dioxide 

In ethyl acetate (3 ml) was dissolved 3 , 5-trans-N- 
( 2-f luorobenzyl) 5-(3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-biphenylmethyl ) - 
7 -chloro-1 , 2 , 3 , 5~tetrahydro-2-oxo-4 , l-benzodiazepine-3- 

15 acetamide (0.3 g) . To the solution was added m- 

chlorobenzoic acid (0.14 g) . The mixture was stirred 
for 30 minutes at 0 Q C. The reaction mixture was 
diluted with ethyl acetate (50 ml), which was washed 
with saturated sodium hydrogensulf ite, IN sodium 

20 hydroxide and water, successively, followed by drying 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give a 
crystalline product. The product was recrystallized 

25 from ethyl acetate and hexane to afford the titled 

compound (0.18 g) as a colorless crystalline product. 
NMR(CDC1 3 ) 6: 1.432(9H,s), 2 . 827 ( 1H, dd , J=3 . 4 , 15 . 8Hz ) , 
3.331(lH,dd, J=10. 2, 15.8Hz) , 4 . 03-4 . 06 (2H,m) , 4.443(1H, 
d,J=13.6Hz), 4.48-4.62(4H,m) , 5 . 897 ( 1H, d, J=13 . 6Hz ) , 

30 6.15-6.25(lH,br), 6 . 87-7 . 57 ( 21H,m) 

Example 224 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7-chloro-l , 2,3, 5-tetrahydro-2-oxo- 
35 4, l-benzothiazepine-3-acetamide-S-dioxide* hydrochloride 
To the compound produced in Example 222 (0.1 g) 
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was added trif luoroacetic acid (1 ml). The mixture was 
stirred for 10 minutes at room temperature. The 
reaction mixture was concentrated, which was dissolved 
in ethyl acetate (5 ml). To the solution was added 4N 
5 hydrogen chloride (ethyl acetate solution) (0.1 ml). 
The solvent was distilled off to leave a crystalline 
product, which was recrystallized from ethanol and 
ether to afford the titled compound (85 mg) as a 
colorless crystalline product. 
10 NMR(CD 3 0D) 8: 2 . 832 ( 1H, dd , J=3 . 2 , 15 . 6Hz ) , 3.348(1H, 

dd,J=ll. 2, 15.6Hz) , 3 . 863 ( lH,d, J=13 . 6Hz ) , 3.972(lH,d, 
J=13.6Hz), 4.378(lH,d,J=15.8Hz) , 4 . 487 ( lH,d, J=15 . 8Hz) , 
4.527(lH / dd / J=3. 2, 11.2Hz) , 4 . 682 ( 1H, d, J=14 . 2Hz ) , 
4.733(lH,s), 5.848(lH,d,J=14.2Hz), 6 . 81-7 . 86 ( 21H,m) 

15 

Example 225 

3,5-Trans-N-(2-fluorobenzyl)-5-(3-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 3 , 4- 

dibenzyloxybenzyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
20 4 , l-benzoxazepine-3-acetamide 

3 , 4-dibenzyloxybenz aldehyde 

A mixture of 3 , 4 -dihydroxybenz aldehyde (5.0 g) , 

benzyl bromide (14.8 g) , potassium carbonate (13 g) and 

N,N-dimethylformamide (120 ml) was stirred for two 
25 hours at 60 °C. To the reaction mixture was added cold 

water (200 ml), which was subjected to extraction with 

ethyl acetate (150 ml). The organic layer was washed 

with a 5% aqueous solution of potassium 

hydrogencarbonate, which was washed with water and 
30 dried over anhydrous sodium sulfate. The solvent was 

distilled off to leave 3 , 4-dibenzyloxybenzaldehyde 

(10.5 g) as colorless crystals. 

m.p.: 87-88°C 

In methanol (20 ml) were dissolved 2-amino-5- 
35 chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 

alcohol (0.6 g) and 3 , 4-dibenzyloxybenzaldehyde (0.55 
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g). To the solution were added acetic acid (0.12 g) 
and cyano sodium borohydride (0.13 g) . The mixture was 
stirred for 1.5 hour at 60 °C. The reaction mixture was 
concentrated, to which were added water (50 ml) and 
5 ethyl acetate (80 ml), followed by extraction. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off to leave 2-(3,4-dibenzyloxyberizyl)ajnino-5-chloro-cfc- 
( 3-tert-butoxycarbonylaminomethylphenyl Jbenzyl alcohol 
10 (0.83 g) as colorless crystals, 
m.p. : 118-120°C 

NMR(CDC1 3 ) 6: 1.436(9H,s), 4.125(2H,s), 4.267(2H,d, 
J=5.4Hz), 4.75-4.92(lH,m), 5.071(2H,s), 5.137(2H,s), 
5.741(lH,s6.44-7.52(10H,m) . ) 
15 (2) In ethyl acetate (20 ml) was dissolved 2-(3,4- 
dibenzyloxybenzyl ) -5-chloro-a- ( 3-tert-butoxyca- 
rbonylaminomethylphenyl) benzyl alcohol (0.75 g) . To 
the solution was added IN sodium hydroxide (10 ml). To 
the mixture was added, while stirring, fumaric chloride 
20 monoethyl ester (0.10 g) . The reaction mixture was 

stirred for 30 minutes, which was washed with water and 
dried over anhydrous sodium sulfate, followed by 
distilling off the solvent. The residue was dissolved 
in ethanol (30 ml), to which was added potassium 
25 carbonate (0.6 g) . The mixture was stirred for 40 
minutes at 60°C. The reaction mixture was 
concentrated, to which were added ethyl acetate (.50 ml) 
and water (60 ml). The mixture was subjected to 
extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purification by 
means of a silica gel column chromatography. From the 
initial eluate was obtained 3 , 5-cis-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l- (3,4- 
35 dibenzyloxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetic acid ethyl ester (0.15 g) as a 



30 
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colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 251 ( 3H, t , J=7 - 2Hz ) , 1.425(9H,s), 
2.858(lH,dd, J=5. 2 ,16.7Hz ) , 3 . 256 ( lH,dd, J=8 . 6 , 16 . 7Hz ) , 
3.456(lH,d,J=15.8Hz), 4 . 04-4 . 37 ( 4H,m) , 4 . 55-4 . 66 ( 2H,m) , 
5 4.88-5.06(lH,m), 5.099(2H,s), 5.855(lH,s), 6.52- 
7.47(20H,m) 

From the subsequent eluate was obtained 3,5-trans- 
5-( 3-tert-butbxycarbonylaminomethylphenyl ) -7-chloro-l- 
( 3 , 4-dibenzyloxybenzyl ) -2-oxo-l ,2,3, 5-tetrahydro-4 , 1- 
10 benzoxazepine-3-acetic acid ethyl ester (0.6 g) as a 
colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 259 ( 3H, t , J=7 . 2Hz ) , 1.443(9H / s) / 2.760 
(lH,dd, J=5.2, 16.7hz) , 3 . 147 ( lH,dd, J=8 . 6 , 16 . 7Hz ) , 
4.124(2H,q,J=7.2Hz), 4 . 276 ( 2H,d, J=6 . 2Hz ) , 4.454(lH,dd, 

15 J=5.0,8.7Hz) , 4. 897 ( lH,d, J=14 . 8Hz) , 5.104(2H,s), 
5.148(2H,s), 5.165(21H,d,J=14.8Hz) , 5.366(lH,s), 
6.498(lH,d, J=2.2Hz) , 6 . 68-7 . 47 ( 19H,m) 
(3) The trans compound (0,6 g) obtained in (2) was 
dissolved in ethanol (15 ml), to which was added IN 

20 sodium hydroxide (4 ml). The mixture was stirred for 
50 minutes at 60°C. The reaction mixture was 
concentrated, which was neutralized with 5%-potassium 
hydrogensulf ate, followed by extraction with ethyl 
acetate . The organic layer was washed with water and 

25 dried over anhydrous sodium sulfate. The solvent was 

distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 3,5-trans-5- 
( 3-tert-butoxycarbonylaminomethylphenyl) -7-chloro-l- 
( 3, 4-dibenzyloxybenzyl ) -2-oxo-l, 2,3, 5-tetrahydro-4 , 1- 

30 benzoxazepine-3-acetic acid (0.38 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1.436(9H,s), 2 . 75-3 . 25 ( 2H,m) , 4.275(2H, 
d,J=6.2Hz), 4.34-4.46(lH,m) , 4 . 794 ( lH,d, J=14 . 6Hz) , 
4.87-5.05(lH,m), 5.079(2H,s), 5.141(2H,s), 5.244(1H, 
35 d,J=14.6Hz), 5.341(lH,s), 6 . 488 ( lH,br ) , 6.68- 
7.47(19H,m) 
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(4) The compound obtained in (3) (0.35 g) and 2- 
fluorobenzylamine (68 mg) were dissolved in N,N- 
dimethylformamide (8 ml). To the solution were added, 
while stirring at 0°C, cyano diethyl phosphate (90 mg) 
5 and triethylamine (60 mg). The reaction mixture was 
stirred for 30 minutes at room temperature, to which 
was added water (60 ml), followed by extraction with 
ethyl acetate (50 ml). The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
10 The solvent was distilled off, and the residue was 

purified by means of a silica gel column chromatography 
to give the titled compound (0.36 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) S: 1.433(9H,s), 2 . 698 ( 1H, dd, J=5 . 8 , 14 . 6Hz ) , 
15 4.236(2H,d, J=5.8Hz) , 4 . 34-4 . 62 (3H,m) , 4, 796( lH,d, 

J=14.6Hz), 4.83-4.97(lH,m), 5 . 069 ( 2H, s ) , 5 . 139 ( 2H, s ) , 
5.22i(lH,d,J=14.6Hz), 5.333(lH,s), 6 . 243 ( 1H, t , J=6 . 0Hz ) , 
6.482(lH,d, J=2.4Hz) , 6 . 67-7 . 47 (23H,m) 

20 Example 226 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-1- ( 3 , 4-dibenzyloxybenzyl ) -2-oxo-l , 2 , 3 , 5- 

tetrahydro-4 , l-benzoxazepine-3-acetamide 'hydrochloride 
To the compound obtained in Example 225 (50 mg) 

25 was added 4N hydrochloric acid (ethyl acetate solution) 
(2 ml). The mixture was stirred for 30 minutes. The 
reaction mixture was concentrated, to which was added 
ethyl acetate (20 ml). The solvent was again distilled 
off to leave the titled compound (40 mg) as a colorless 

30 amorphous solid product. 

NMR(CDC1 3 ) 6: 2. 348(2H,br) , 2 . 7 16 ( 1H, dd, J=5 . 8 , 14 . 6Hz ) , 
2.933(lH,dd,J=7.2,14.6Hz) , 3 . 802 ( 2H, br ) , 4.33-4.58 
(3H,m), 4.775(lH,d,J=14.6Hz) , 5 . 055 ( 2H, s ) , 5 . 124 ( 2H, s ) , 
5.234(lH,d,J=14.6Hz), 5.345(lH,s), 6 . 397 ( 1H, t , J=5 . 8Hz ) , 

35 6.495(lH,d,J=2.2Hz) , 6 . 68-7 . 47 ( 23H,m) 
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Example 227 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro- 1- ( 3 , 4- 
dihydroxyben2yl ) -2-oxo-l , 2,3, 5-tetrahydrd-4 , 1- 
5 benzoxazepine-3-acetamide 

In a mixture of ethyl acetate (10 ml) and methanol 
(2 ml) was dissolved 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 3 , 4- 
dibenzyloxybenzyl ) -2-oxo-l , 2 , 3 , 5-tetrahydro-4 , 1- 

10 benzoxazepine-3-acetamide obtained in Example 225 (0.26 
g) . To the solution was added 10% palladium carbon (50 
mg) . The mixture was stirred for 40 minutes under 
hydrogen atmosphere . The reaction mixture was 
subjected to filtration- The filtrate was washed with 

15 water and dried over anhydrous sodium sulfate. The 

solvent was distilled off to leave the titled compound 
(0.2 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1 . 4 38 ( 9H, br ) , 2 . 669 ( lH,dd, J=6 . 0 , 14 . 4Hz ) , 
2. 880(lH,dd, J=7.2, 14.4Hz), 4 . 05-4 . 62 ( 5H,m) , 4.92- 

20 5.25(2H,m), 5 . 38-5 . 86 ( lH,m) , 6 . 28-7 . 45 ( 14H, m) 

Example 22 8 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( aminomethylphenyl ) -7- 
chloro- 1- ( 3 , 4-dihydroxybenzyl ) -2-oxo-l , 2 , 3 , 5- 

25 tetrahydro-4 , l-benzoxazepine-3-acetamide • hydrochloride 
To the compound obtained in Example 227 (0.17 g) 
was added 4N hydrogen chloride (ethyl acetate solution) 
(2 ml) . The mixture was stirred for 30 minutes. The 
solvent was distilled off to leave the titled compound 

30 (0.16 g) as a colorless amorphous solid product. 
NMR ( DMS0-d 6 ) 6: 2 . 620 ( 1H, dd, J=5 . 8 , 15 . 2Hz ) , 
2 .833(lH f dd, J=7. 4 ,15.2Hz) , 3 . 92-4 . 45 ( SH.m) , 
4.686(lH f d / J=14.4Hz) , 5 . 339 ( l^d, J=14 . 4Hz ) , 
5.451(lH,s), 6.360(lH,d, J=2.0Hz) , 6 . 42-7 . 72 ( 13H,m) , 

35 8.401(2H / br) , 8 . 549 ( lH r br ) , 8 . 65-9 . 25 ( lH,m) 
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Example 229 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-tert- 

butoxycarbonylaminomethylphenyl ) -1- ( 4-benzyloxybenzyl ) - 
7-chloro-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 

(1) In methanol (20 ml) were dissolved 2-amino-5- 
chloro-ot- ( 4-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (1.0 g) and 4-benzyloxybenzaldehyde ( 0 . 65 g) . 
To the solution was added acetic acid (0.2 g) and cyano 
sodium borohydride ( 0 . 2 g) . The mixture was stirred 
for 50 minutes at 60°C. The reaction mixture was 
concentrated, to which were added water (50 ml) and 
ethyl acetate (60 ml), followed by extraction. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off. The residue was purified by means of a silica gel 
column chromatography to give 2- (4- 

benzyloxybenzyl ) amino-5-chloro-ot- ( 4-tert-butoxycarbon- 
ylamino) benzyl alcohol (1.05 g) as colorless crystals. 
NMR(CDC1 3 ) 6: 1.450 (9R,s), 4.164(2H,s), 4.317(2H,d, 
J=5.4Hz), 4.88-4.92(lH,m), 5 . 046 ( 2H, s ) , 5 . 797 ( 1H, s ) , 
6.538(lH,d,J=8.6Hz) , 6 . 83-7 . 47 ( 15H,m) 

(2) The compound obtained in (1) was dissolved in ethyl 
acetate (30 ml), to which was added IN sodium hydroxide 
(10 ml). To the mixture was added, while stirring, 
fumaric chloride monoethyl ester (0.29 g) . The 
reaction mixture was stirred for 30 minutes. Then, the 
organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off. The residue was dissolved in ethanol 
(20 ml), to which was added potassium carbonate (0.7 

g) • The mixture was stirred for 40 minutes at 60°C. 
The reaction mixture was concentrated, to which were 
added ethyl acetate (50 ml) and water (50 ml), followed 
by extraction. The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
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was then distilled off. The residue was dissolved in 
ethanol (20 ml), to which was added potassium carbonate 
(0.7 g) . The mixture was stirred for 40 minutes at 
60°C. The reaction mixture was concentrated, to which 
5 were added water (60 ml) and ethyl acetate (50 ml), 

followed by extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off. The residue was 
purified by means of a silica gel column 

10 chromatography. From the initial eluate was obtained 
3 , 5-cis-l- ( 4-benzyloxybenzyl) -5- ( 4-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.2 g) as a colorless oily product. 

15 NMR(CDC1 3 ) 6: 1 . 26 1 ( 3H, t , J=7 . 2Hz ) , 1.439(9H,s), 

2,872(lH,dd,J=7.8,16.7Hz) , 3 . 188 ( lH,dd, J=7 . 8, 16 . 7Hz) , 
3.722(lH,d, J=16.0Hz) , 4 . 14 (2H,q, J=7 . 2Hz ) , 4.55- 
4.73(2H,m), 4 . 77-4 . 92 ( lH,m) , 5.03(2H,s), 5.870(lH,s), 
6.78-7.47(16H,m) 

20 From the subsequent eluate was obtained 3,5-trans- 

1- ( 4-benzyloxybenzyl ) -5- ( 4-tert-butoxycarbonyla- 
minomethylphenyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetic acid ethyl ester (0.85 g) as 
a colorless oily product. 

25 NMR(CDC1 3 ) 6: 1 . 245 ( 3H, t , J=7 . 2Hz ) , 1.466(9H,s), 

2 . 758 ( lH,dd, J=5 .6,16. 8Hz ) , 3 . 102 ( 1H, dd, J=8 .2,16. 8Hz ) , 
4 . 124(2H,q, J=7 .2Hz) , 4 . 336 (2H,d, J=6 . 0Hz) , 
4.450(lH,dd,J=5.6,8.2Hz) , 4 . 745 ( lH,d, J=14 . 6Hz) , 4.83- 
4.96(lH,m), 5.044(2H,s), 5.365(lH,s), 

30 5.430(lH,d, J=14.6Hz) , 6 . 508 ( lH,d, J=l . 8Hz ) , 6.84- 
7.47(15H,m) . 

(3) In a mixture of tetrahydrof uran (5 ml) and methanol 
(10 ml) was dissolved 3 , 5-trans-l- ( 4-benzyloxybenzyl ) - 
5- ( 4-tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2- 
35 oxo- 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.85 g) obtained in (2). To the solution 
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was added IN sodium hydroxide (3 ml). The mixture was 
stirred for 50 minutes at 60°C. The reaction mixture 
was diluted with water (80 ml), which was neutralized 
with 5% potassium hydrogencarbonate, followed by 
5 extraction with ethyl acetate (60 ml). The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give 3,5-trans-l-(4-benzyloxybenzyl)- 

10 5-(4-tert-butoxycarbonylaminomethylphenyl)-7-chloro-2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(0.55 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.462(9H,s), 2 . 83 1 ( 1H, dd , J=5 . 0 , 16 . 7Hz ) , 
3.147(lH,dd,J=8.0,16.7Hz), 4 . 333 ( 2H,d, J=5 . 6Hz ) , 4.412 

15 (lH,dd,J=5. 2, 8.0Hz), 4 . 776 ( 1H, d, J=14 . 6Hz ) , 4.83-4.98 

(lH,m), 5.037(2H,s), 5.373(lH,s), 5 . 405 ( 1H, d, J=14 . 6Hz ) , 
6.518(lH,d,J-2.0Hz) , 6 . 83-7 . 47 ( 15H,m) 

(4) In N^-dimethylformamide (10 ml) were dissolved the 
compound (0.55 g) obtained in (3) and 2- 

20 fluorobenzylamine (0.13 g) . To the solution were 

added, while stirring, cyano diethyl phosphate (0.16 g) 
and triethylamine (0.11 g) . The reaction mixture was 
stirred for 30 minutes at room temperature , to which 
were added water (50 ml) and ethyl acetate (80 ml), 

25 followed by extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography 
to give the titled compound, 3,5-trans-N-(2- 

30 fluorobenzyl)-l-(4-benzyloxybenzyl)-5-(4«tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1/2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.55 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) Si 1.472(9H,s), 2 . 694 ( lH,dd, J=6 . 4 , 14 . 5Hz ) , 

35 2. 897(lH,dd f J=7.0, 14.5Hz), 4 . 333 ( 2H, d, J=6 . 0Hz ) , 4.38- 
4.62(2H,m), 4 . 691( lH,d, J=14 . 6Hz) , 5.036(2H,s), 
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5.332(lH,s), 5. 436(lH,d,J=14. 6Hz) , 6 . 23-6 . 35 ( lH,m) , 
6.481(lH,d, J=2.0Hz) , 6 . 83-7 . 47 ( 19H,m) 

Example 230 

5 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-aminomethylphenyl )-l- 
( 4-benzyloxybenzyl ) -7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro- 
4 / l-benzoxazepine-3-acetamide • hydrochloride 

In ethyl acetate (1 ml) was dissolved 3,5-trans-N- 
( 2-f luorobenzyl ) -1- (4-benzyloxybenzyl ) -5- ( 4-tert- 

10 butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
obtained in Example 229 (50 mg) . To the solution was 
added 4N hydrogen chloride (ethyl acetate solution) (2 
ml). The mixture was stirred for 30 minutes. The 

15 reaction mixture was concentrated, to which was added 
ethyl acetate (20 ml). The solvent was distilled off 
again to leave the titled compound (38 mg) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) S: 2 . 67 7 ( 1H, dd, J=6 • 0 , 14 . 5Hz ) , 2.894(1H, 
20 dd,J=7. 2,14.5Hz), 3 . 35-4 . 05 ( 4H,m) , 4 . 32-4 . 58 ( 3H,m) , 
4.722(lH,d,J=14.8Hz) , 5.019(2H,s), 5.347(lH,d, 
J=14.8Hz), 5.354(1H /S ) f 6 . 478 ( lH,d, J=2 . 2Hz ) , 6.62- 
6.63(lH,m), 6.83-7.45(19H,m) 

25 Example 231 

3 r 5-Trans-N- ( 2-f luorobenzyl) -5- ( 4-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-l- ( 4- 
hydroxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

30 In a mixture of ethyl acetate (20 ml) and methanol 

(5. ml) was dissolved 3, 5-trans-N-( 2-f luorobenzyl)-!- (4- 
benzyloxybenzyl ) -5- ( 4-tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
35 obtained in Example 230 (0.45 g) . To the solution was 
added 10% palladium carbon (0.1 g) . The mixture was 
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stirred for 50 minutes under hydrogen atmosphere . The 
reaction mixture was subjected to filtration. The 
filtrate was washed with water and dried over anhydrous 
sodium sulfate. The solvent was then distilled off to 
5 leave the titled compound (0.36 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) S: 1.465(911,5), 2 . 732 ( 1H, dd, J=6 . 4 , 14 . 6Hz ) , 
2. 878(lH,dd,J=6. 8,14.6Hz), 4 . 296 ( 2H,d, J=5 . 8Hz ) , 4.33- 
4.67(4H,m), 4 . 85-5 . 03 ( 1H, m) , 5 . 263 ( 1H, s ) , 5. 403 (1H, 
10 d,J=14.4Hz), 6.445(lH,d,J=2.2Hz) , 6 . 48-6 . 76 ( lH,m) , 
6.63-7.37(19H,m) 

Example 232 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 4-aminomethylphenyl ) -7 - 
15 chloro-1- ( 4-hydroxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide» hydrochloride 

In ethyl acetate (2 ml) was dissolved 3,5-trans-N- 
( 2-f luorobenzyl ) -5- ( 4-tert-butoxycarbonylamin- 
omethylphenyl ) -7-chloro-l- ( 4-hydroxybenzyl ) -2-oxo- 
20 1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

obtained in Example 231 (0,16 g) . To the solution was 
added 4N hydrogen chloride (ethyl acetate solution) (3 
ml). The mixture was stirred for 30 minutes. The 
reaction mixture was concentrated, which was processed 
25 with ether to give the titled compound (0.14 g) as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6; 2 . 734 ( 1H, dd, J=6 . 2 , 14 . 8Hz ) , 2.889(lH,dd, 
J=7.0, 14.8Hz), 3.93(2H,br), 4 . 32-4 . 50 ( 3H,m) , 4.639(1H, 
d,J=14.4Hz), 5.325(lH,s), 5 . 434 ( 1H, d, J=14 . 4Hz ) , 
30 6.448(lH,s), 6 . 78-7 . 62 ( 14H,m) 

Example 233 

3 , 5-Trans-N- ( 2-f luorobenzyl ) - 1- ( 4-biphenylraethyl ) -5- ( 5- 
tert-butoxycarbonylaminomethyl-2-methoxyphenyl ) -7- 
35 chloro-2-oxo-l ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide 
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(1) 4-Tert-Butoxycarbonylaminomethyl-2-bromoanisole 
3-Bromo-4-methoxybenzaldehyde (5.0 g) was dissolved in 
methanol (100 ml), to which was added sodium 
borohydride (0.5 g) . The mixture was stirred for 30 
5 minutes at room temperature . The reaction mixture was 
concentrated, to which were added water (100 ml) and 
ethyl acetate (15 ml) for extraction. The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 

10 residue was dissolved in toluene (80 ml). To the 
solution were added thionyl chloride (2.8 g ) and 
pyridine (0.5 ml). The mixture was stirred for 40 
minutes at room temperature. The reaction mixture was 
decomposed by the addition of a saturated aqueous 

15 solution of sodium hydrogencarbonate . The organic 

layer was separated, washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was dissolved in N,N- 
dimethylformamide (50 ml). To the solution was added 

20 potassium phthalimide (5.2 g) . The mixture was stirred 
for one hour at 80°C. To the reaction mixture was 
added cold water, which was subjected to extraction 
with ethyl acetate (150 ml). The organic layer was 
washed with water and dried over anhydrous sodium 

25 sulfate. The solvent was distilled off, and the 

residue was dissolved in a mixture of ethanol (150 ml) 
and tetrahydrofuran (20 ml). To the solution was added 
hydrazine hydrate (2 ml), and the mixture was stirred 
for 2 hours at 80°C. Insolubles were filtered off. 

30 The filtrate was concentrated, to which were added 

ethyl acetate (150 ml) and a saturated aqueous solution 
of sodium hydrogencarbonate (200 ml). The mixture was 
shaken. The organic layer was separated, washed with 
water and dried over anhydrous sodium sulfate. The 

35 solvent was distilled off, and the residue was 

dissolved in a mixture of ethyl acetate (60 ml) and 
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tetrahydrofuran (20 ml). To the solution was added di- 
tert-butyl dicarbonate (4.6 g) • The mixture was 
stirred for 40 minutes. The reaction mixture was 
washed with water and dried over anhydrous sodium 
5 sulfate. The solvent was distilled off, and the 

residue was purified by means of a silica gel column 
chromatography to give 4-tert- 

butoxycarbonylarainomethyl-2-bromoanisole (5.7 g) as a 
colorless oily product. 
10 NMR(CDC1 3 ) 6: 1.460(9H,s), 3.885(3H,s), 4.227(2H,d, 
J=6.0Hz), 4.70-4.93(lH,m) , 6 . 853 ( 1H, d, J=8 . 4Hz ) , 
7.198(lH,dd,J=2.0,8.4Hz), 7 . 472 ( lH,d, J=2 . 0Hz) 

( 2 ) 2-Amino-4-chloro-5 ' -tert-butoxycarbonylaminomethyl- 
2 ' -methoxybenzophenone 

15 in tetrahydrofuran (12 0 ml) were dissolved 4-tert- 

butoxycarbonylaminomethyl-2-bromoanisole obtained in 
(1) (5.5 g) and N-methyl-N-methyloxy-2-amino-4- 
chlorobenzamide (4.09 g) . The solution was cooled to - 
78°C, to which was added dropwise, while stirring, n- 
butyl lithium (1.6 mol./L, hexane solution) (57 ml) 
over 40 minutes. To the reaction mixture were added 
water (150 ml) and ethyl acetate (200 ml). The mixture 
was subjected to extraction. The organic layer was 
washed with water and dried over anhydrous sodium 
25 sulfate. The solvent was distilled off, and the 

residue was purified by means of a silica gel column 
chromatography to give 2-amino-4-chloro-5 ' -tert- 
butoxycarbonylaminomethyl-2 ' -methoxybenzophenone (5.5 
g) as a yellowish oily product. 
30 NMR(CDC1 3 ) 6: 1.448(9H,s), 3.762(3H,s), 4.280(2H,d, 
J=6.0Hz)/ 4.78-4.93(lH,m), 6 . 421 (2H / br) , 6.62- 
7.43(6H,m) 

(3) The compound (5.5 g) obtained in (2) was dissolved 
in methanol (60 ml). To the solution was added, while 

35 stirring at temperature, sodium borohydride (1.5 g) . 

The reaction mixture was concentrated, to which were 
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added ethyl acetate (80 ml) and water (100 ml). The 
mixture was subjected to extraction. The organic layer 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off to leave 2- 
amino-5-chloro-ot- ( 5-tert-butoxycarbonylaminomethyl-2- 
methoxy) -benzyl alcohol (5.6 g) as a colorless oily 
product . 

NMR(CDC1 3 ) 6: 1 . 438 ( 9H, 8 )-, 3.857(3H,s), 4.217(2H,d, 
J=5.8Hz), 4.73-4.92(lH,m) , 5.981(lH,s), 6.607(lH,d, 
J=8.4Hz) , 6.85-7.33(5H,m) 

(4) In methanol (40 ml) were dissolved the compound 
obtained in (3) (2.5 g) and 4-phenyl benzaldehyde (1.2 
g) . To the solution were added, while stirring, acetic 
acid (0.45 g) and cyano sodium borohydride (0.48 g) . 
The reaction mixture was stirred for 30 minutes at 
60°C / which was then concentrated. The concentrate was 
subjected to extraction by the addition of water (100 
ml) and ethyl acetate (120 ml). The organic layer was 
washed with water and dried ovpr anhydrous sodium 
sulfate. The solvent was distilled off to leave 2-(4- 
biphenylmethyl ) -5-chloro-a- ( 5-tert-butoxycarbonylamino- 
2 -methoxy) benzyl alcohol (3.3 g) as a colorless oily 
product . 

NMR(CDC1 3 ) 6: 1 . 426 (-9H, s ) , 3.732(3H,s), 4.210(2H,d, 
J=5.8Hz) f 4.35(2H,s), 4 . 65-4 . 85 ( lH f m) , 6.035(lH,s), 
6.701(lH>d, J=8.6Hz) , 6 . 84-7 . 63 ( 14H f m) 

(5) The compound (3.3 g) obtained in (4) was dissolved 
in ethyl acetate (30 ml), to which was added IN sodium 
hydroxide (20 ml). To the mixture was added, while 
stirring, fumaric chloride monoethyl ester (1.05 g) . 
The reaction mixture was stirred for 20 minutes. Then, 
the organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in ethanol 
(80 ml). To the solution was added potassium carbonate 
(3.5 g) . The mixture was stirred for 1.5 hour at 60°C. 
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The reaction mixture was concentrated, to which were 
added ethyl acetate (100 ml) and water (80 ml). The 
mixture was subjected to extraction. The organic layer 
was washed with water and dried over anhydrous sodium 
sulfate. The solvent was then distilled off. The 
residue was purified by means of a silica gel column 
chromatography to give 3 , 5-trans-l- ( 4-biphenylmethyl ) - 
5-( 5-tert-butoxycarbonylaminomethyl-2-methoxyphenyl ) -7- 
chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetic acid ethyl ester (3.5 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 260 ( 3H, t , J=7 . 4Hz ) , 1.466(9H,s), 2.805 
(lH,dd, J=5. 2 ,16.6Hz ) , 3 . 173 ( lH,dd, J=8 . 6 , 16 . 6Hz ) , 
3.397(3H,s), 4.160(2H,q, J=7.4Hz) , 4 . 298 { 2H, d, J=5 . 6Hz ) , 
4.507(lH,dd, J=5.2,8.6Hz) , 4 . 72-4 . 92 ( lH,m) , 4.965(1H, 
d / J=15.0Hz) / S.SOStlH^d, J=15.0Hz), 5.9l'l(lH,s), 
6.54 6(1H,b) , 6.752(lH,d, J=8.4Hz) , 7 .23-7 .63(13H,m) 
(6) The compound obtained in (5) (3.3 g) was dissolved 
in a mixture of tetrahydrof uran (30 ml) and methanol 
(50 ml). To the solution was added IN sodium hydroxide 
(20 ml). The mixture was stirred for 40 minutes at 
60 °C. The reaction mixture was concentrated, which was 
diluted with water (100 ml). The solution was 
neutralized with a 5% aqueous solution of potassium 
hydrogensulfate, followed by extraction with ethyl 
acetate (150 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off. The residue was purified by 
means of a silica gel column chromatography to give 
3, 5-trans-l-( 4-biphenylmethyl) -5- (5-tert- 
butoxycarbonylaminomethyl-2-methoxyphenyl)-7-chloro-2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
(1.7 g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) St 1.446(9H,s), 2 . 84-3 . 23 ( 2H,m) , 3.404(3H # 
s), 4.283(2H / d / J=5.6Hz) , 4 . 43-4 . 85 (2H,m) , 4.941(1H, 
d f J=15.0Hz), 5.517(lH,d, J=15.0Hz) , 5.914(lH,s), 
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6.544(lH,s), 6.741(lH,d, J=8.4Hz) , 7 . 13-7 . 58 ( 13H,m) 

(7) In N,N-dimethylf ormamide (10 ml) were dissolved the 

compound obtained in (6) (0.3 g) and 2- 

f luorobenzylamine (68 mg) • To the solution were added, 
5 while stirring at 0°C / cyano diethyl phosphate (90 mg) 
and triethylamine (80 mg) . The reaction mixture was 
stirred for 20 minutes at room temperature, to which 
were then added ice-water and ethyl acetate (50 ml) . 
The mixture was subjected to extraction. The organic 

10 layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and 
residue was purified by means of a silica gel column 
chromatography to give the titled compound, i.e. 3,5- 
trans-N- ( 2-f luorobenzyl ) - 1- ( 4-biphenylmethyl ) -5- ( 5- 

15 tert-butoxycarbonyl-2-methoxyphenyl-7-chloro-2-oxo- 

1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.21 
g) as a colorless amorphous solid product. 
NMR(CDC1 3 ) 6: 1.454(9H,s), 2 . 738 ( lH,dd, J=5 . 4 , 14 . 4Hz ) , 
2. 994(lH,dd,J=7. 8,14.4Hz), 3.30O(3H,s), 4.244(2H,d, 

20 J=6.0Hz), 4.37-4.65(3H,m) , 4 . 73-4 . 85 ( lH,m) , 4.903(lH,d, 
J=15.2Hz), 5.517(lH,d, J=15.2Hz) , 5.891(lH,s), 6.28- 
6.42(lH,m), 6.542(lH,d, J=1.8Hz) , 6 . 750 ( 1H, d, J=8 . 6Hz ) , 
6.96-7.58(17H,m) 

25 Example 234 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 5-aminomethyl-2- 
methoxyphenyl ) -l-( 4-biphenylmethyl ) -7-chloro-2-oxo- 
1,2,3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

30 4N Hydrogen chloride (an ethyl acetate solution) (2 ml) 
was added to 3, 5-trans-N- ( 2-f luorobenzyl )-!-( 4- 
biphenylmethyl) -5-( 5-tert-butoxycarbonylaminomethyl-2- 
methoxyphenyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide obtained in Example 233 (0.16 

35 g) . The mixture was stirred for 30 minutes. The 

reaction mixture was concentrated, to which was added 
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ethyl acetate (30 ml). The solvent was distilled off 
to leave the titled compound (0.14 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 765 ( 1H, dd, J=5 . 6 , 14 . 4Hz ) , 2.991(lH,dd, 
5 J=7. 6 , 14.4Hz), 3.391(.3H,s) , 3 . 62-4 . 05 ( 2H, m) , 4 . 38- 

4.62(3H,m), 4.900(lH,d, J=15.2Hz) , 5 . 516 ( lH,d, J=15 . 2Hz ) , 
5.909(lH,s), 6.45-6.63(2H,m) , 6 . 752 ( lH,d, J=8 . 4Hz) , 
6.92-7.62(17H,m) 

10 Example 235 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -I- ( 2-benzyloxybenzyl ) -5- 
(3-tert-butoxycarbonylaminomethylphenyl)-7-chloro-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

(1) In methanol (20 ml) were dissolved 2-amino-5- 

15 chloro-a- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0.5 g) obtained in Example 1 (2) and 2- 
benzyloxybenzaldehyde (0.7 g) . To the solution were 
added acetic acid (0.15 g) and cyano sodium borohydride 
(0.16 g). The mixture was stirred for 40 minutes at 

20 60°C. The reaction mixture was concentrated, to which 
were added water (50 ml) and ethyl acetate (60 ml), 
followed by subjecting the mixture to extraction. The 
organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 

25 distilled off, and the residue was purified by means of 
a silica gel column chromatography to give 2-(2- 
benzyloxybenzylamino ) -5-chloro-a- ( 3-tert- 
butoxycarbonylaminomethylphenyl) benzyl alcohol (1.05 g) 
as a colorless oily product. 

30 NMR(CDC1 3 ) Si 1.441(9H,s), 4 . 248 ( 2H, d, J=5 . 8Hz ) , 4.328 

(2H,br), 5.061(2H,s), 5.749(lH,s), 6 . 554 ( 1H, d, J=8 . 8Hz) , 
6.82-7.52(14H,m) 

(2) The compound (1.05 g) obtained in (1) was dissolved 
in ethyl acetate. To the solution was added IN sodium 

35 hydroxide (20 ml). To the mixture was added dropwise, 
while stirring, a solution of fumaric chloride 
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monoethyl ester (0.33 g) in ethyl acetate (2 ml). The 
reaction mixture was stirred for 20 minutes. The 
organic layer was then separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
5 distilled off, and the residue was dissolved in ethanol 
(30 ml). To the solution was added potassium carbonate 
(0.7 g) . The mixture was stirred for 1.5 hour at 60°C. 
The reaction mixture was concentrated, to which were 
added ethyl acetate (50 ml) and water (50 ml). The 

10 mixture was then subjected to extraction. The organic 
layer was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography. From the initial eluate was obtained 

15 3 , 5-cis-l- ( 2-benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.15 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 233 ( 3H, t , J=7 . 2Hz ) , 1.422(9H,s), 2.862 

20 (lH,dd,J=5. 8, 16.6Hz), 3 . 199 ( lH,dd, J=8 . 0 , 16.6Hz), 
3.958(lH,d,J=16.6Hz), 4 . 03-4 . 22 ( 4H,m) , 4.465(lH,d, 
J=16.6Hz), 4.666(lH,dd,J=5.8,8.0Hz) , 4 . 72-4 . 88 ( lH,m) , 
4.942(2H,s), 5.876(lH,s), 6 . 82-7 . 45 ( 16H,m) 
From the subsequent eluate was obtained 3 , 5-trans-l- ( 2- 

25 benzyloxybenzyl)-5-( 3-tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 
ethyl ester (0.45 g) as a colorless amorphous solid 
product . 

30 NMR(CDC1 3 ) 6: 1 . 240 ( 3H, t , J=7 . 2Hz ) , 1.423(9H,s), 2.749 

(lH r dd,J=5. 2, 16.7Hz) , 3 . 109 ( lH,dd, J=8 . 2 , 16 . 7Hz ) , 4.132 
(2H,q,J=7.2Hz) , 4 . 3 11 ( 2H, d , J=6 . 0Hz ) , 4 . 48 1 ( 1H, dd, J=5 . 4 , 
8.4Hz), 4.73-4.85(lH,m) , 4 . 899 ( lH,d, J=ll . 4Hz ) , 5.021 
(lH f d, J=11.4Hz) , 5.178(lH,d,J=15.0Hz), 5.289(lH,d, 

35 J=15.0Hz), 5.583(lH,s), 6 . 4 65 ( 1H, d, J=2 . 2Hz ) , 7.83- 
7.48(15H,m) 
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(3) A mixture (0.7 g) of 3,5-cis compound and 3,5-trans 
compound obtained in (2) was dissolved in a mixture of 
tetrahydrofuran (5 ml) and ethanol (10 ml). To the 
solution was added IN sodium hydroxide (3 ml). The 
mixture was stirred for 30 minutes at 60°C. The 
reaction mixture was concentrated- The concentrate was 
diluted with water (20 ml), which was made acidic with 
a 5% aqueous solution of potassium hydrogensulf ate, 
followed by extraction with ethyl acetate (50 ml). The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off to leave 3,5-cis and 3 ,'5-trans-l- ( 2- 
benzyloxybenzyl ) -5- ( 3-tert- 

butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
15 l/2,3,5-tetrahydro-4,l-benzoxazepine-3-acetic acid 
(0.62 g) as a mixture of colorless amorphous solid 
products . 

NMR(CDC1 3 ) 6: 1 . 412 ( 9xl/5H, s ) , 1 . 454 ( 9x4/5H,s ) , 2 . 75- 
3.26(2H,m), 3 . 85-4 . 63 ( 4H,m) , 4\. 75-5 . 36 ( 4H,m) , 
5.597(4/5H,s), 5 . 894 ( 1/5H, s ) , 6 . 466 ( 1/5 ,br ) , 6.75- 
7.45(151/5H,m) 

(4) In N,N-dimethylformamide (8 ml) were dissolved the 
compound obtained in (3) (0.6 g) and 2- 
fluorobenzylamine (0.14 g) . To the solution were 

25 added, while stirring, cyano diethyl phosphate (0.16 g) 
and triethyl amine (0.12 g). The reaction mixture was 
stirred for 30 minutes at room temperature, to which 
were added water (40 ml) and ethyl acetate (50 ml), 
followed by subjecting the mixture to extraction. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off. The residue was purified by means of a silica gel 
column chromatography to give the titled compound, 3,5- 
trans-N- ( 2-f luorobenzyl ) -1- ( 2-benzyloxybenzyl ) -5- ( 3- 
35 tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 

1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide (0.5 . 
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g) as a colorless amorphous product. 

NMR(CDC1 3 ) 8: 1 .450(911,8) ff 2 . 680 ( 1H, dd , J=5 . 8 , 14 . 2Hz ) , 
2.912(lH,dd,J=7.21,14.2Hz), 4 . 278 { 2H, d, J=6 . 0Hz ) , 4.32- 
4.61(3H,m), 4.73-5.36(5H,m), 5.552(lH,s), 6,23- 
5 6.38(lH,m), 6 .442(lH,d, J=2 .4Hz) , 6 . 88-7 . 43 ( 19H,m) 
m.p. : 173-174°C 

Example 236 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -4- ( 3-aminomethylphenyl ) -1- 
10 ( 2-benzyloxybenzyl ) -7-chloro-2-oxo- 1,2,3, 5-tetrahydro- 

4 , l-benzoxazepine-3-acetamide« hydrochloride 

4N Hydrogen chloride (an ethyl acetate solution) 

(3 ml) was added to 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 2- 

benzyloxybenzyl ) -5- ( tert- 
15 butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 

1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

obtained in Example 235 (0.1 g) . The mixture was 

stirred for 40 minutes. The reaction mixture was 

concentrated, to which was added ethyl acetate (30 ml). 
20 The solvent was distilled off to leave the titled 

compound (92 mg) as a colorless amorphous solid 

product.' 

NMR(CDC1 3 ) 6: 2 . 70 1 ( 1H, dd, J=5 . 8 , 14 . 4Hz ) , 2.918(lH,dd, 
J=7. 2, 14.4Hz) , 3.846(2H,br) , 4 . 33-4 . 62 ( 3H,m) , 4.899(1H, 
25 d,J=11.6Hz), 5.016(lH,d, J=11.6Hz) , 5 . 154 ( 1H, d, J=15 . 4 
Hz), 5.276(lH,d,J=15.4Hz) , 5.584(lH,s), 6.385(lH,m), 
6.473(lH,d,J=2 .2Hz) , 6 . 82-7 . 45 ( 19H,m) 

Example 237 
30 3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( tert- 

butoxycarbonylaminomethylphenyl) -7-chloro-l- ( 2- 

hydroxybenzyl ) -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 

benzoxazepine-3-acetamide 

In a mixture of ethyl acetate (20 ml) and methanol 
35 (5 ml) was dissolved 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- 

benzyloxybenzyl ) -5- ( 3-tert- 
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butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 
obtained in Example 235 (0.45 g) . To the solution was 
added 10% palladium-carbon (0.15 g) . The mixture was 
stirred for 1.5 hour under hydrogen atmosphere. The 
reaction mixture was subjected to filtration. The 
filtrate was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off to leave 
the titled compound (0.32 g) as a colorless amorphous 
solid product. 

NMR(CDC1 3 ) 6 : 1 . 448 ( 9H,s ) , 2 . 677 ( lH,dd, J-6 . 0 14 . 6Hz ) , 
2.919(lH,dd,J=7.6,14.6Hz), 4 ; . 244 ( 2H> d, J=5 . 6Hz ) ', 4.34- 
4.85(5H,m), 5 . 070 ( 2/3H, s ) , 5 . 115 ( 1/3H, s ) , 5.496(2/3H, 
s), 5.569(l/3H,s), 6 . 12-6 . 26 ( lH,m) , 6 . 46-7 . 55 ( 15H,m) 

Example 2 38 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7 - 
chloro-1- ( 2-hydroxybenzyl ) -2-oxo-l ,2,3 , 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide •hydrochloride 

4N hydrogen chloride ( an ethyl acetate solution ) 
(4 ml) was added the compound obtained in Example 237 
(0.28 g) . The mixture was stirred for 40 minutes. The 
reaction mixture was concentrated, to which was added 
ethyl acetate (30 ml). The solvent was distilled off 
to leave the titled compound (0.18 g) as a colorless 
amorphous solid product. 

NMR(CDC1 3 ) 6: 2 . 62-2 . 98 ( 2H,m) , 3 . 72-3 . 95 ( 2H,m) , 4 . 25- 
4.66(4H,m), 5.231(lh,s), 5 . 47-5 . 62 ( lH f m) , 6.32-6.44 
(lH,m), 6.48-7.55(15H / m) 

Example 239 

3 , 5-Trans-N- ( 2-f luorobenzyl ) - 1- ( 4-biphenylmethyl ) -5- ( N- 
tert-butoxycarbonyl-1^, 3, 4-tetrahydroisoquinolin-5- 
yl ) - 7 -chloro- 2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide 

(1) In tetrahydrofuran (15 ml) were dissolved N-tert- 
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butoxycarbonyl-5-bromo-l , 2 , 3 , 4-tetrahydroisoquinoline 
(0 9 g) and N-methyl-N-methyloxy-2-amino-5- 
chlorobenzamide (0.68 g) . The solution was cooled to - 
78°C, to which was added dropwise, while stirrxng, n- 
butyl lithium (1.6 mol, hexane solution) (9 ml) over 30 
minutes. To the reaction mixture was added water (50 
ml) to decompose, followed by extraction with ethyl 
acetate (80 ml). The organic layer was washed with 
water and dried over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was purified 
by means of a silica gel column chromatography to give 
2- (N-tert-butoxycarbonyl-1 ,2,3 , 4-tetrahydroisoquinolxn- 
5-yl)carbonyl-4-chloro-aniline (0.26 g) as a yellow 
crystalline product. 
15 m.p.: 159-160°C 

NMR(CDC1 3 ) 8: 1.490(9H,s), 2 . 730 ( 2H, t , J=5 . 8Hz ) , 
3.593(2H,t,J=6.0Hz), 4.648(2H,s), 6 . 425 ( 2H,br ) , 
6.685(lH,d,J=8.8Hz), 7 . 08-7 . 32 (5H,m) 

(2) The compound obtained in (1) (0.-24 g) was dissolved 
in methanol (3 ml). To the solution was added, while 
stirring, sodium borohydride (0.05 g) . The reaction 
mixture was stirred for 20 minutes, which was then 
concentrated. The concentrate was subjected to 
extraction with a mixture of ethyl acetate (20 ml) and 
25 water (30 ml). The organic layer was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off to leave 2-amino-5-chloro-a- (N-tert- 
butoxycarbonyl-1 , 2 , 3 , 4-tetrahydroisoquinolin-5- 
yDbenzyl alcohol (0.22 g) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1.476(9H,s), 2 . 46-2 . 93(2H,m) , 3.57(2H, 
t,J=5.8Hz), 3.85-4.20(2H,m), 4.606(2H,s), 5.955(lH,s), 
6.60-7.42(6H,m) 

(3) in methanol (10 ml) were dissolved the compound 
(0.22 g) obtained in (2) and 4-phenyl benzaldehyde 
(0 13 g). To the solution were added acetic acid (0.05 
g) and cyano sodium borohydride (0.05 g). The mixture 
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was stirred for 30 minutes at 60°C. The reaction 
mixture was diluted with water (30 ml), which was 
subjected to extraction with ethyl acetate (4 ml). The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 2- (4- 

bipheny lme thy 1 amino) -5-chloro-a- (N-tert-butoxycarbonyl- 
1,2 /3,4-tetrahydroisoquiholin-5-yl) benzyl alcohol (0.26 
g) as a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 466 ( 9H, s ) , 2 . 45-2 . 92 ( 2H,m) , 3 . 40- 
3.70(2H,m), 4.387(2H,br), 4.610(2H,s), 5 . 0-5 . 2 ( lH,m) , 
6.004(lH,s), 6.629(lH,d,J=8.6Hz), 6 . 735( lH,d, J=2 . 4Hz) , 
7.05-7.65(13H,m) 

(4) The compound (0.26 g) obtained in (3) was dissolved 
in ethyl acetate (10 ml), to which was added IN sodium 
hydroxide (3 ml). To the mixture was added, while 
stirring, fumaric chloride monoethyl ester (0.095 mg) . 
The reaction mixture was stirrbd for 20 minutes. Then, 
the organic layer was separated, washed with water and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was dissolved in ethanol 
(12 ml). To the solution was added potassium carbonate 
(0.2 g) . The mixture was stirried for one hour at 60°C. 
The reaction mixture was concentrated, to which were 
added water (20 ml) and ethyl acetate. The mixture was 
subjected to extraction. The organic layer was washed 
with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off , and the residue was 
purified by means of a silica gel column chromatography 
to give 3 , 5-trans-l- ( 4-biphenylmethyl ) -5- (N-tert- 
butoxycarbonyl-1 , 2,3, 4-tetrahydroisoquinolin-5-yl ) -7- 
chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3- 
acetic acid ethyl ester (0.28 g) as a colorless oily 
product . 

NMR(CDC1 3 ) 6: 1 . 268 ( 3H, t , J=7 . 2Hz ) , 1 . 316 ( 9H,br ) , 2.50- 
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3.50(4H,m) , 2.83(lH,dd,J=5.4,16.7Hz) , 
4.17(2H,q,J=7.2Hz), 4.341 ( lH,d, J=17 . OHz ) , 
4.48(lH,dd,J=5.4,8.0Hz), 4.592(lH,d, J=17,0Hz), 
4.75(lH,m), 5.545(lH,s), 5 . 62-5 . 85 ( lH,m) , 6.462(lH,s), 
5 7.0-7.7(14H,m) 

(5) To a solution of the compound (0.28 g) obtained in 
(4) in a mixture of tetrahydrofuran (5 ml) and methanol 
(10 ml) was added IN sodium hydroxide. The mixture was 
stirred for 40 minutes at 60°C. The reaction mixture 
10 was concentrated, which was diluted with water (10 ml) 
and neutralized with 5% potassium hydrogensulf ate, 
followed by extraction with ethyl acetate (30 ml) . The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
15 off, and the residue was purified by means of a silica 
gel column chromatography to give 3,5-trans-l-(4- 
biphenylmethyl ) -5- (N-tert-butoxycarbonyl-1 , 2,3,4- 
tetrahydroisoquinolin-5-yl ) -7-chloro-2-oxo-l , 2 , 3 , 5- 
tetrahydro-4,l-benzoxazepine-3^acetic acid (0.2 g) as a 
20 colorless amorphous solid product. 

NMR(CDClj) 6: 1 . 375 ( 9H,br ) , 2 . 80-3 . 40 ( 4H,m) , 2.88 (1H, 
dd,J=5.2,16.8Hz), 3.18(lH,dd,J=8.0,16.8Hz), 4.341(1H, 
d,J=16.8Hz), 4.44(lH,dd,J=5.4,7.9Hz) , 4.596(lh,d, 
J=16.8Hz), 4.66-4.90(lH,m), 5.550(lH,s), 5.62- 
25 5.82(lH,m), 6.475(lH,s), 7 . 0-7 . 65 ( 14H,m) 

(6) The compound obtained in (5) (0.15 g) and 2- 
fluorobenzylamine (0.035 g) were dissolved in N,N- 
dimethylformamide (5 ml) . To the solution was added 
cyano diethyl phosphate (0.45 g) , to which was further 
30 added triethylamine (0.05 g). The reaction mixture was 
stirred for 30 minutes, which was diluted with water 
(20 ml), followed by extraction with ethyl acetate (30 
ml). The organic layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was 
35 distilled off, and the residue was purified by means of 
a silica gel column chromatography to give the titled 
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compound, 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4- 
biphenylmethyl ) -5- ( N-tert -butoxycarbonyl- 1 ,2,3,4- 
tetrahydroisoquinolin-5-yl ) -7-chloro-2-oxo-l , 2,3,5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide ( 0 .16 g) , as a 
colorless crystalline product. 

NMR(CDC1 3 ) 6: 1 . 369 ( 9H,br ) , 2 . 55-3 . 40 ( 2H,m) , 2.75(1H, 
dd, J=6.0, 14,6Hz) , 2 . 96 ( lH,dd, J=7 . 0 , 14 . 6Hz ) , 4.25- 
4.85(6H,m), 5.20(lH,s), 5 . 55-5 . 80 ( lH,m) , 6 . 256 ( lH,br ) , 
6.43(lH,br), 6.95-7. 65(18H,m) 
m.p. : 125-127°C 

Example 240 

3 , 5 -Trans -N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) - 
1,2,3, 5-tetrahydro-5- ( 1,2,3, 4-tetrahydroisoquinolin-5- 
yl)-7-chloro^2-oxo-4 , l-benzoxazepine-3- 
acetamide • hydrochloride 

4 N Hydrogen chloride (an ethyl acetate solution) 
(3 ml) was added to 3, 5-trans-N- (2-f luorobenzyl )-l-( 4- 
biphenylmethyl ) -5- ( N-tert-butoxycarbonyl-1 ,2,3,4- 
tetrahydroisoquirtolin-5-yl ) -7-chloro-2-oxo-l ,2,3,5- 
tetrahydro-4, l-benzoxazepine-3-acetamide obtained in 
Example 239 (0.13 g) . The mixture was stirred for 2 
hours . The reaction mixture was concentrated, to which 
was added ethyl acetate (30 ml), followed by distilling 
off the solvent to leave the titled compound (0.1 g) as 
a colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 10-1 . 17 ( 2H,m) , 2 . 508 ( 2H, t , J=6 . 0Hz ) , 

2 . 74 ( 1H, dd, J=6 . 2 , 14 . 4Hz ) , 2 . 9 6 ( 1H, dd, J=7 . 0 , 14 . 4Hz ) , 

3.882(2H,s), 4.35-4.70(4H,m), 5.446(lH,s) f 5.828(1H, 

d,J=14.4Hz), 6.15-6.35(lH,m), 6 . 464 ( 1H, d, J=l . 6Hz ) , 

6.92-7.60(18H,m) 

m.p. (free form): 184-185°C 

Example 241 

3 , 5-Trans-N-isopropyl-l- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-2-oxo- 



WO 98/47882 



PCT/JP98/01797 



313 

1,2/3/ 5-tetrahydro-4 / l-benzoxazepine-3-acetamide 

In N/N-dimethylf ormamide (3 ml) were dissolved 
3 / 5-trans- 1- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl)~7-chloro-2-oxo- 
5 1/2/3 / 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid 

(0.11 g) obtained in Example 4 (2) and isopropylamine 
(15 mg) . To the solution were added, while stirring at 
0°C/ cyano diethyl phosphate (35 mg) and triethylamine 
(22 mg) . The reaction mixture was stirred for 20 

10 minutes at room temperature, followed by extraction 
with ethyl acetate (30 ml). The organic layer was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 

15 chromatography to give the titled compound (0.12 g) as 
a colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1 . 126 ( 3H, d, J=4 . 2Hz ) , 1 . 158 ( 3H,d, J=4 . 2Hz ) , 
1.439(9H,s)/ 2.621(lH,dd, J=6 . 0 , 14 . 0Hz ) , 2.842(lH,dd/ 
J=7. 4,14.0Hz) / 4.221(2H/d/J=5.4Hz), 4 . 525 ( 1H # dd, J=6 . 2 / 
20 7.3Hz)/ 4.65-4.85(lH f m) , 4 . 936 ( 1H, d, J=14 . 8Hz ) , 

5.378(lH,s), 5.413(lH,d,J=14.8Hz) , 6 . 495 ( 1H # d, J=2 . 0Hz ) , 
6.95-7 .62(15H,m) 

Example 242 

25 3 , 5-Trans-N-isopropyl- 1- ( 3-aminomethylphenyl ) -1- ( 4- 

biphenylmethyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetamide -hydrochloride 

A solution of the compound obtained in Example 241 
(90 mg) in 4N hydrogen chloride (an ethyl acetate 

30 solution) (2 ml) was stirred for 30 minutes, which was 
then concentrated. To the concentrate was added ethyl 
acetate (10 ml). The mixture was again concentrated to 
leave the titled compound (72 mg) as a colorless 
amorphous solid product. 

35 NMR(CDC1 3 ) 6: 1 . 125 ( 3H, d r J=4 . 0Hz ) / 1 . 158 ( 3H r d/ J=4 . 0Hz ) , 
2.631(lH/dd/J=6.2,14.2Hz) , 2 . 836 ( 1H, dd, J=7 . 6 , 14 . 2Hz ) , 
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3.798(2H,br) , 4 . 526 ( lH,dd, J=6 . 6 , 6 . 6Hz ) , 4 . 905 ( lH,d, 
J=14.6Hz), 5.383<lH,s), 5.440(lH,d,J=14.6Hz), 5.683-(lH; 
d,J=8.0Hz), 6. 515(lH,d,J=l. 8Hz), 6 . 88-7 . 63 ( 15H, m) 

Example 243 

N- [ 3 , 5-Trans-l- (4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetyl ] - 
pyrrolidine 

In N / N-dimethylformamide (4 ml) were dissolved 
3 , 5-trans-l- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid (0*1 
g) obtained in Example 4 (2) and pyrrolidine (15 mg) . 
To the solution were added, while stirring at 0°C, 
cyano diethyl phosphate (35 mg) and triethylamine (30 
mg) . The reaction mixture was stirred for 20 minutes 
at room temperature, to which were added water (20 ml) 
and ethyl acetate (30 ml), followed by extraction. The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give the titled compound 
(0.15 g) as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.435(9H,s), 1 . 65-2 . 08 ( 4H,m) , 2.692(1H, 
dd,J=4.6,16.0Hz), 3.05-3.65(6H,m) , 4 . 225 ( 2H, d, J=6 . 0Hz ) , 
4.635(lH,dd,J=4.6,8.7Hz), 4 . 68-4 . 83 ( lH,m) , 4.892(lH,d, 
J=14.6Hz), 5.371(lH,s), 5.491(lH,d, J=14.6Hz), 6.485(1H, 
s), 6.88-7.63(15H,m) 

Example 244 

N - [ 3 , 5-Trans-5- ( 3-aminomethylphenyl ) -1- ( 4- 
biphenylmethyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
benzoxazepine-3-acetyl] pyrrolidine hydrochloride 

A solution of the compound (0.15 g) obtained in 
Example 243 in 4N hydrogen chloride (an ethyl acetate 
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solution) (2 ml) was stirred for 30 minutes , which was 
then concentrated. To the concentrate was added ethyl 
acetate (20 ml). The solvent was again distilled off 
to leave the titled compound (55 mg) as a colorless 
5 amorphous solid product, 

NMR(CDC1 3 ) 6: 1 . 76-2 . 05 ( 4H, m) , 2 . 706 ( 1H, dd, J=4 . 8 , 
15.7Hz), 3.139(lH,dd,J=8.6,15.7Hz), 3 . 33-3 . 63( 4H / m) , 
3.791(2H,br) , 4 . 640( lH,dd, J=4 . 8, 8 . 8Hz) , 4.866(lH,d, 
J=14.6Hz), 5.379(lH,s), 5 . 5 13 ( 1H, d, J=14 . 6Hz ) , 
10 6.511(lH,br) , 6 . 93-7 . 63 ( 15H,m) 

Example 245 

3 , 5-Trans-N- ( 2-methoxyphenyl ) -1- ( 4-biphenylmethyl ) -5- 
( 3-tert-butoxycarbonylarainomethylphenyl) -7-chloro-2- 

15 oxo-1, 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

In N # N-dimethylformamide (3 ml) was dissolved 3,5- 
trans-1- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1 , 2 , 3 1 5-tetrahydro-4 , l-benzoxazepine-3 acetic acid (0.3 

20 g) obtained in Example 4 (2). To the solution were 
added 2-anisidine (0.118 g) , l-ethyl-3- ( 3- 
dimethylaminopropyl)carbodiimide hydrochloride (91 rog) 
and 4-dimethylaminopyridine (58 mg) . The mixture was 
stirred for 12 hours. The reaction mixture was diluted 

25 with ethyl acetate (30 ml), which was washed with water 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off to leave the titled compound (0.29 g) 
as a colorless amorphous solid product. 
NMR(CDC1 3 ) 8: 1.43(9H,s), 2 . 89 ( 1H, dd , J=6 . 8 , 14 . 8Hz ) , 

30 3.12(lH,dd, J=6 . 8 , 14 . 6Hz ) , 3.76(3H,s), 4.16(2H,d, 

J=5.2Hz), 4.57(lH,d, J=6.8Hz) , 4.68(lH,br), 4.91(1H, 
d,J=14.6Hz), 5.43(lH,s), 5 . 48 ( 1H , d, J=14 . 6Hz ) , 
6.49(lH,d, J=1.6Hz) , 6 . 83-7 . 59 ( 18H,m) , 8.21(lH,s), 
8 .36( lH,dd, J=1.8,7 .6Hz) 

35 

Example 246 
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3 , 5-Trans-N- ( 2-methoxyphenyl ) -5- ( 3-aminomethylphenyl ) - 
1- (4-biphenylmethyl ) -7-chloro-2-oxo-l ,2,3, 5-tetrahydro- 
4 , l-benzoxazepine-3-acetamide 

To a solution of the compound obtained in Example 
245 (0.219 g) in ethyl acetate (1 ml) was added 4N 
hydrogen chloride (an ethyl acetate solution) (1 ml). 
The mixture was stirred for one hour. The reaction 
mixture was concentrated. To the concentrate was added 
ether to cause precipitation to afford the titled 
compound (0.172 g) as a colorless amorphous solid 
product . 

NMR(DMS0-d 6 ) 6: 2 . 89 ( 1H, dd , J=7 . 4 , 15 . 4 Hz ) , 3.16(lH,dd, 
J=7.4,15.4Hz), 3.80<3H,s), 4.07(2H,s), 4 . 55 ( 1H, t , J=7 . 4 
Hz), 5.14(lH,d, J=15.6Hz), 5 . 40 ( 1H, d, J=15 . 6Hz ) , 
5.62(lH,s), 6.43(lH,d,J=2.0Hz), 6 . 88-7 . 7 1 ( 18H,m) , 
7.95(lH / d,J=7.8Hz) # 8.30(3H,br), 9.33(lH,s) 

Example 24 7 

3 , 5-Trans-N-cyclohexyl-l- ( 4-biphenylmethyl ) -5- ( 3-tert-^ 
butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

In N,N-dimethylformamide (3ml) were dissolved 
3 / 5-trans-l- ( 4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetic acid (0.3 
g) obtained in Example 4 (2) and cyclohexylamine (0.12 
g) . To the solution were added l-ethyl-3- ( 3- 
dimethylaminopropyl ) carbodiimide . hydrochloride (91 mg ) 
and 4-dimethylaminopyridine (58 mg) . The mixture was 
stirred for 12 hours. The reaction mixture was diluted 
with ethyl acetate (20 ml), which was washed with water 
and dried over magnesium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give the titled 
compound (34 mg) as a colorless oily product. 
NMR(CDC1 3 ) 6: 1 . 06-1 . 37 ( 5H,m) , 1.44(9H,m), 1.62-1.94 
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i 

(4H,m), 2.62(lH,dd,J=6.0,14.0Hz), 2 . 84 ( 1H, dd, J=7 . 6 , 
14.0Hz), 3,65-3.72(lH,m) , 4 . 21 ( 2H, d, J=5 . 6Hz ) , 4.51(1H, 
dd,J=6.0,7.6Hz), 4.74(lH,br), 4 . 91 ( 1H, d, J=14 . 8Hz ) , 5.37 
(lH,s), 5.41(lH,d,J=14.8Hz), 5.37(lH,s), 5.41(lH,d, 
5 J=14.8Hz), 5.70(lH,d, J=7.6Hz), 6 . 49 ( 1H, d, J=l . 8Hz ) , 
6.97-7.60(15H,m) 

Example 248 

3 , 5-Trans-N-cyclohexyl-5- ( 3-aminomethylphenyl ) -7- 
10 chloro-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 

acetamide • hydrochloride 

To a solution of the compound (34 mg) obtained in 

Example 247 in ethyl acetate (1 ml) was added 4N 

hydrogen chloride (an ethyl acetate solution) (1 ml). 
15 The mixture was then stirred for one hour. The 

reaction mixture was concentrated, which was processed 

with ether to give the titled compound (28 mg) as a 

colorless amorphous solid product. 

NMR(DMS0-d 6 ) 6: 1 . 07-1 . 31 ( 6H,m) ., 1 . 43-1 . 7 8 ( 4H / m) , 
20 2.56(lH,dd f J=6 . 6 , 15 . 4Hz ) , 2 . 72 ( lH,dd, J=6 . 6 , 15 . 4Hz ) , 

3.45-3.51(lH,m), 4 . 00-4 . 09 ( 2H,m) , 4 . 44 ( 1H, t , J=6 . 6Hz ) , 
5.10(lH,d,J=8.0,15.4Hz) , 5 . 37 ( lH,d, J=15 . 4Hz ) , 
5.56(lH,s), 6.39(lH,d,J=1.8Hz) , 1 . 11 ( 1H, d, J=7 . 4Hz ) , 
7.38-7.69(13H,m), 7 . 89 ( 1H, d, J=7 . 6Hz ) , 8.30(3H,br) 

25 

Example 249 

3 , 5-Trans-N- ( thiazol-2-yl ) -1- ( 4-biphenylmethyl ) -5- ( 3- 
tert-butoxycarbonylaminomethylphenyl)-7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide 

30 In N,N-dimethylforroamide (2 ml) were dissolved 

3, 5-trans-l- (4-biphenylmethyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid (0.2 
g) obtained in Example 4 (2) and 2-aminothiazole (63 

35 mg). To the solution were added l-ethyl-3- ( 3- 

dimethylaminopropyl ) carbodiimide . hydrochloride (73 mg ) 
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and 4-dimethylaminopyridine (40 mg). The reaction 
mixture was stirred for 12 hours, which was then 
diluted with ethyl acetate (20 ml). The solution was 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was then distilled off to leave 
the titled compound (144 mg) as a colorless amorphous 
solid product. 

NMR(CDC1 3 ) 6: 1.42(9H,sj, 3 . 02-3 . 23 ( 2H,m) , 4.22(2H,br), 
4.60(lH,t, J=6.6Hz) , 4 . 90 ( lH,d, J=14 . 6Hz ) , 5 . 22 ( 1H, br ) , 
5.42(lH,s), 5.50(lH,d,J=14.6Hz), 6.52(lH,s), 6.85<1H, 
br), 6.95(lH,d,J=3.2Hz) , 7.09(1H,b), 7 . 25-7 . 59 ( 14H, m) , 
11.19(lH,s) 

Example 250 

3 , 5-Trans-N- ( thiazol-2-yl ) -5- ( 3-aminomethylphenyl ) -1- 
( 4-biphenylmethyl ) -7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro- 
4, l-benzoxazepine-3-acetamide- hydrochloride 

To a solution of the compound (144 mg) obtained in 
Example 24 9 in ethyl acetate was added 4N hydrogen 
chloride (an ethyl acetate solution) (1 ml). The 
mixture was stirred for one hour. The reaction mixture 
was concentrated, which was processed with ether to 
give the titled compound (120 mg) as a colorless 
amorphous solid product. 

NMR ( DMSO-d 6 ) 6: 2 . 97 ( 1H, dd, J=5 . 4 , 16 . 6Hz ) , 3 . 17 ( 1H, dd, 
J=8. 0,16. 6Hz), 4.01(2H,d, J=5.8Hz) , 4 . 58 ( lH,dd, J=5 . 4 , 
8.0Hz), 5.14(lH,d,J=15.8Hz), 5.62(lH,s), 6.43(lH,d, 
J=1.8Hz), 7.12(lH,d,J=7.2Hz), 7 . 24 ( 1H, d, J=3 . 6Hz ) , 7.44- 
7.80(15H,m), 8.41(3H,br) 

Example 251 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3 , 5-tetrahydro-l- ( 4-trif luoromethylbenzyl ) -4 , 1- 
benzoxazepine-3-acetamide 

(1) In methanol (20 ml) were dissolved 2-amino-5- 
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chloro-ot- ( 3-tert-butoxycarbonylaminomethylphenyl ) benzyl 
alcohol (0-5 g) obtained in Example 1 (2) and 4- 
trif luoromethylbenzaldehyde (0.28 g). To the solution 
were added acetic acid (0.1 g) and cyano sodium 
5 borohydride (0.17 g) . The mixture was stirred for 40 
minutes at 60°C. The reaction mixture was 
concentrated, to which were added ethyl acetate (30 ml) 
and water (20 ml), followed by extraction. The organic 
layer was washed with water and dried over anhydrous 

10 sodium sulfate. The solvent was distilled off, and the 
residue was purified by means of a silica gel column 
chromatography to give 5-chloro-2-(4- 
trif luoromethylbenzylamino ) -a- ( 3-tert-b- 
utoxycarbonylaminomethylphenyl) benzyl alcohol (0.6 g) 

15 as a colorless oily product. 

NMR(CDC1 3 ) 6: 1.426(9H,s), 2 . 848 ( lH,d, J=3 . 6Hz ) , 4.18- 
4.37(4H,m), 4 . 767 ( lH,d, J=5 . 6Hz) , 4 . 83-4 . 94 ( lH,m) , 5.15- 
5.25(lH,m), 5.825(lH,d,J=3.0Hz) , 6 . 419 ( lH,d, J=8 . 6Hz) , 
6.98-7.76(10H,m) \ 

20 (2) To a solution of the compound (0.6 g) obtained in 
(1) in ethyl acetate (15 ml) was added IN sodium 
hydroxide (5 ml). To the mixture was added dropwise, 
while stirring at room temperature, a solution of 
fumaric chloride monoethyl ester (0.21 g) in ethyl 

25 acetate (2 ml). The reaction mixture was stirred for 
20 minutes. The organic layer was then separated, 
which was washed with water and dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 
residue was dissolved in ethanol (20 ml). To the 

30 solution was added potassium carbonate (0.3 g) . The 
mixture was stirred for 40 minutes at 60°C. The 
reaction mixture was diluted with water (50 ml), which 
was washed with water and then dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 

35 residue was purified by means of a silica gel column 

chromatography. From the initial eluate, 3 , 5-cis-5- ( 3- 
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tert-butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1 , 2 , 3 , 5-tetrahydro-l-( 4-trif luoromethylbenzyl ) -4 , 1- 
benzoxazepine-3-acetic acid ethyl ester (0.12 g) was 
obtained as a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 267 ( 3H, t , J-7 . 2Hz ) , 1.429(9H,s), 2.871 
(lH,dd,J=5.4,16.8Hz) , 3.250(lH,dd,J=8.4,16.8Hz) , 3.790 
(lH,d,J-16.2Hz), 4.Q5-4 v 35(2H,m), 4 . 56-4 . 72 ( 2H,m) , 
4.75-5.02(lH,m), 5.896(lH,s), 6 . 88-7 . 58 ( llH,m) 
From the subsequent eluate, 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-l- ( 4-trif luoromethylbenzyl ) -4 , I- 
benzoxazepine-3-acetic acid ethyl ester (0.36 g) was 
obtained as a colorless oily product. 

NMR(CDC1 3 ) 6: 1 . 259 ( 3H, t , J=7 . 2Hz ) , 1.437(9H,s), 2.768 
(lH,dd,J=5.0, 16.9Hz), 3.154(lH,dd,J=8.8,16.9Hz), 4.14 
(2H,q,J=7.2Hz), 4.306(2H,d, J=5.8Hz), 4.512(lH,dd, 
J-5.0, 8.8Hz), 5.109(lH,d, J=15.2Hz), 5.294(lH,d, 
J=15.2Hz), 5.416(lH,s), 6 . 546 ( 1H, d, J=2 . 2Hz ) , 6.97- 
7.68(10H,m) \ 

(3) A mixture (0.42 g) of the trans-compound and the 
cis-compound obtained in (2) was dissolved in a mixture 
of tetrahydrofuran (5 ml) and methanol (10 ml). To the 
solution was added IN sodium hydroxide (3 ml). The 
mixture was stirred for 40 minutes at 60 °C. The 
reaction mixture was diluted with water (20 ml), which 
was neutralized with 5% potassium hydrogensulf ate, 
followed by extraction with ethyl acetate (40 ml). The 
organic layer was washed with water and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by means of a silica 
gel column chromatography to give 3 , 5-trans-5- ( 3-tert- 
butoxycarbonylaminomethylphenyl ) -7-chloro-2-oxo- 
1,2, 3,5-tetrahydro-4, l-benzoxazepine-3-acetic acid as a 
colorless amorphous solid product. 

NMR(CDC1 3 ) 6: 1.499(9H,s), 2 . 854 ( 1H, dd, J=4 . 8 , 17 . 0Hz ) , 
3.05-3.32(lH,m) , 4 . 309(2H,d, J-5 . 6Hz) , 4 . 43-4 . 56 ( lH,m) , 
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4. 95-5. 03(111,111), 5-04-5. 42(2H,m), 5.453(lH,s), 
6.548(lH,br), 6 . 85-7 . 66 ( 10H,m) 

(4) In N, N-dime thy 1 formaldehyde (4 ml) were dissolved 
the compound obtained in (3) (0.16 g) and 2- 
fluorobenzylamine (38 mg) . To the solution were added, 
while stirring at 0°C, cyano diethyl phosphate (40 mg) 
and triethylamine (35 mg) . The reaction mixture was 
stirred for 20 minutes at room temperature, which was 
then diluted with ethyl acetate (20 ml). The solution 
was washed with a 5% aqueous solution of potassium 
hydrogensulfate, then, with water, followed by drying 
over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by means of 
a silica gel column chromatography to give the titled 
compound , 3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3-tert- 
butylcarbonylphenyl ) -7-chloro-2-oxo-l , 2,3, 5-tetrahydro- 
1- ( 4-trif luoromethylbenzyl ) -4 , l-benzoxazepine-3- 
acetamide (0.11 g) , as a colorless crystalline product. 
NMR(CDC1 3 ) 8: 1.446(9H,s), 2 . 708 ( 1H, dd, J=5 . 6 , 14 . 6Hz ) , 
4.277(2H,d,J=5.8Hz), 4 . 37-4 . 62 ( 3H,m) , 4 . 75-4 . 93 ( lH,m) , 
5.027(lH,d,J=14.8Hz), 5 . 335 ( lH,d, J=14 . 8Hz ) , 5.372(1H, 
s), 6.14-6.27(lH,m) , 6 . 524 ( lH,d, J=2 . 2Hz ) , 6.93- 
7.65(14H,m) 
m.p.: 100-101°C 

Example 252 

3 , 5-Trans-N- ( 2-f luorobenzyl ) -5- ( 3-aminomethylphenyl ) -7- 
chloro-2-oxo-l , 2,3, 5-tetrahydro-l- ( 4-trif luorobenzyl ) - 
4 , l-benzoxazepine-3-acetamide • hydrochloride 

To the compound obtained in Example 251 was added 
a 4N hydrogen chloride solution (ethyl acetate) (2 ml). 
The mixture was stirred for 30 minutes. The reaction 
mixture was concentrated, to which was added ethyl 
acetate (20 ml). The solvent was distilled off, and 
the residue was processed with ether to give the titled 
compound as a colorless amorphous solid product. 
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NMR(CDC1 3 ) 6: 2:. 45-2 . 65 ( 2H,m) , 2 . 788 ( 1H, d, J=5 . 6 , 
14.7Hzj, 3.851(2H,br) , 4 . 33-4 . 62 ( 3H f m) , 4.995(1H, 
d,J=15.8Hz), 5.339(lH,d, J=15. 8Hz), 5.362(lH,s), 6.37- 
6.47(lH,m), 6.526(lH,d,J=2.4Hz), 6 . 85-7 . 63 ( 14H,m) 

5 

The following are some examples of the 
pharmacological actions of the compounds of the present 
invention, which should not be construed as limiting to 
them. The genetic operation using B: col i was 
10 conducted in accordance with the method described in 
"Sambrook, J. f E. F. Fritsch, and T. Maniatis, 
Molecular Cloning: A Laboratory Manual, 2nd ed. Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N. 
Y., 1989." 

15 (1) Cloning of human somatostatin receptor protein 
subtype 1 (SSTR1) DNA 

DNA oligomers Sl-1 and Sl-2 were synthesized based 
on the known human SSTRlc DNA sequence (Proc. Natl. 
Acad. Sci., USA 89: 251- 255, 1992). The sequence of 

20 Sl-1 is 5 ' -GGTCGACCTCAGCT AGGATGTTCCCCAATG-3 ' and that 
of Sl-2 is 5 ' -GGTCGACCCGGGCTCAGAGCGTCGTGAT-3 ' . Human 
chromosome DNA (Clone Tech Inc. Catalog No. CL 6550-1) 
was used as the template. To 0.5 ng of said DNA was 
added 25 pmol of each of the above mentioned DNA 

25 oligomers and the polymerase chain reaction was carried 
out using 2.5 units of PfuDNA polymerase (Strata gene). 
The composition of the reaction mixture was in 
accordance with the directions attached to said PfuDNA 
polymerase. The conditions of the reaction were as 

30 follows: One cycle consisted of the reactions at 94°C 
for 1 minute, at 63°G for 1 minute and at 75°C for 2 
minutes, and 35 cycles were repeated. The reaction 
mixture was subjected to electrophoresis on 1 % agarose 
gel to find that the DNA fragments of the intended size 

35 (about 1.2 kb) was specifically amplified. Said DNA 

fragments were recovered from the agarose gel after the 
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usual manner and connected to pUC118 cleaved at the 
Hinc 11 site to transform into the competent cells, 
Escherichia coli JM109. The transformant having 
plasmid containing said DNA fragments was selected out 
and confirmed about the sequence of the intercalated 
DNA fragments by the automatic sequence analyzer 
employing f luorochroming, ALF DNA Sequencer 
(Pharmacia). As the result, the amino acid sequence 
expected from the base sequence was completely in 
agreement with the sequence described in the above- 
mentioned literature. 

(2) Organization of the expression plasmid of human 
somatostatin receptor protein subtype 1 (SSTR1) DNA 

pAKKO-111 was used as the expression vector in CHO 
(Chinese Hamster Ovary) cells. PAKKO-111 was organized 
as follows: The 1.4 kb DNA fragment containing SRct 
promoter and poly A appositional signal was obtained 
from pTB1417 described in the official gazette JPA- 
H5( 1993) -076385 by treatment with Hind III and Cla I. 
On the other hand, the 4.5 kb DNA fragment containing 
dihydrofolic acid reductase (DHFR) gene was obtained 
from pTB348 [Biochem. Biophys . Res. Commun., 128, 256- 
264, 1985] by treatment with Cla I and Sal I. These 
DNA fragments were treated with T4 polymerase to make 
the terminal blunt-ended and connected with T4 ligase 
to organize pAKKO-111 plasmid. 5 pg of the plasmid 
having human SSTR1 DNA fragment obtained under the 
above (1) was digested with the restriction enzyme Sal 
I and subjected to electrophoresis on 1 % agarose gel 
to recover the 1.2 kb DNA fragment coded with human 
SSTR1. Next, 1 jig of the above-mentioned expression 
vector pAKKO-111 (5.5 kb) was digested with Sal I to 
prepare the cloning site for intercalation of human 
SSTR1 DNA fragment. Said expression vector and the 1.2 
kb DNA fragment were combined using T4DNA ligase. The 
reaction mixture was transduced into E. coll JM 109 by 
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the calcium chloride method to obtain the expression 
plasmid pAl-ll-SSTRl in which human SSTR1 DNA fragment 
was intercalated from the trans formants in regular 
sequence against the promoter* This transformant is 
expressed as Escherichia coll JM109/pA-l-ll-SSTRl . 
(3) Transfection and expression of human somatostatin 
receptor protein subtype 1 (SSTR1) DNA in CHO (dhfr") 
cells 

1 x 10 6 CHO (dhfr") cells were cultured for 24 hours 
in HAM F12 medium containing 10 % bovine fetal serum on 
a laboratory dish of 8 cm in diameter. To the cultured 
cells was transfected 10 ng of the human SSTRlc DNA 
expression plasmid 1, pA-l-ll-SSTRl , obtained under the 
above (2) by the calcium phosphate method (Cell Phect 
Transfection Kit: Pharmacia). The medium was switched 
to DMEM medium containing 10 % bovine fetal serum 24 
hours after the transfection to select the colony- 
forming cells (i.e. DHFR* cells) in this medium. 
Further, the selected cells were cloned from a single 
cell by the limiting dilution method and the 
somatostatin protein activity was measured as follows; 
Human SSTRc DNA expression cell strain was diluted with 
a buffer solution for assay [50 mM of tris 
hydrochloride , 1 mM of EDTA, 5 mM of magnesium 
chloride, 0.1% of BSA, 0.2 mg/ml of bacitracin, 10ng/ml 
of leupeptin, lug/ml of pepstatin and 200 units/ml of 
aprotinin (pH 7.5)] to adjust the cell count to 2 x 
10 A /200nl. 200 nl of the dilution was placed in a tube 
and to this was added 2 nl of 5nM[ 125 I ] -somatostatin-14 
(2000 Ci/mmol, Amersham) . The mixture was incubated at 
25°C for 60 minutes. For measurement of non-specific 
binding (NSB), the tube to which 2^1 of somatostatin-14 
(10" M) was added was also incubated. To the tube was 
added 1.5 ml of a buffer solution for washing [50 mM of 
tris hydrochloride, 1 mM of EDTA and 5 mM of magnesium 
chloride (pH 7.5)) and the mixture was filtered by GF/F 
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glass fiber filter paper (Whatman) and washed further 
• with 1.5 ml of the same buffer solution. [ 125 I] of the 
filter was measured by a Y- count e** Thus, a highly 
somatostatin-binding cell strain, SSTR1-8-3, was 
5 selected. 

(4) Cloning of human somatostatin receptor protein 
subtype 2 (SSTR2) DNA 

DNA oligomers PT-1 and PT-2 were synthesized based 
on the known human SSTR2c DNA sequence (Proc. Natl. 

10 Acad. Sci., USA 89: 251- 255 f 1992). The sequence of 

PT-1 is 5 ' -GGTCGACACCATGGACATGGGCGGATGAG-3 ' and that of 
PT-2 is 5 '-GGTCGACAGTTCAGATACTGGTTTGG-3 9 . Human 
pituitary gland cDNA (Clone Tech Inc. Catalog No. 7173- 
1) was used as the template. To 1 ng of said cDNA was 

15 added 25 pmol of each of the above mentioned DNA 

oligomers and the polymerase chain reaction was carried 
out using 2.5 units of TaqDNA polymerase (Takara 
Shuzo) . The composition of the reaction mixture was in 
accordance with the directions* attached to said TaqDNA 

20 polymerase. The conditions of the reaction were as 

follows: One cycle consisted of the reactions at 94 °C 
for 30 seconds, at 52°C for 20 seconds and at 72°C for 
60 seconds, and 30 cycles were repeated. The reaction 
mixture was subjected to electrophoresis on 1 % agarose 

25 gel to find that the DNA fragments of the intended size 
(about 1.1 kb) was specifically amplified. Said DNA 
fragments were recovered from the agarose gel after the 
usual manner and connected to pUC118 cleaved at the 
Hinc 11 site to transform into the competent cells, 

30 Escherichia coll JM109. Two strains (No. 5 and No. 7) 
of the transformant having plasmid containing said DNA 
fragments were selected out and confirmed about the 
sequence of the intercalated DNA fragments by the 
automatic sequence analyzer employing f luorochroming, 

35 373A DNA Sequencer (Applied Biosystem) . As the result, 
point mutation was confirmed at one site in the 
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sequence of the 770 base fragment of No, 5 strain 
between Sal I and Bst PI, and point mutation was also 
confirmed at one site in the sequence of the 360 base 
fragment of No* 7 strain between Bst PI and Sal L 
5 Therefore, the fragments remaining after removing the 
Bst Pi-Sal I fragment of No. 5 strain and the Bst PI- 
Sal I fragment of No. 7 strain were purified by 
electrophoresis on agarose to organize a plasmid in 
which these fragments were bound by the liigation 
10 reaction. Confirmation of the insertion sequence of 
the DNA fragment of this plasmid revealed that it was 
completely in agreement with the sequence described in 
the above literature. 

(5) Organization of the expression plasmid of human 
15 somatostatin receptor protein subtype 2 (SSTR2) DNA 

pAKKO-111 mentioned under the above (2) was used 
as the expression vector in CHO (Chinese Hamster Ovary) 
cells. 5 ng of the plasmid having human SSTR2 cDNA 
fragment obtained under the above (4) was digested with 

20 the restriction enzyme Sal I and subjected to 

electrophoresis on 1 % agarose gel to recover the 1.1 
kb DNA fragment coded with human SSTR2 . Next, 1 jig of 
the above-mentioned expression vector pAKKO-111 (5.5 
kb) was digested with Sal I to prepare the cloning site 

25 for intercalation of human SSTR2 DNA fragment. Said 
expression vector and the 1.1 kb DNA fragment were 
combined using T4DNA ligase. The reaction mixture was 
transduced into E. coll JM 109 by the calcium chloride 
method to obtain the expression plasmid pAl-ll-SSTRl in 

30 which human SSTR1 DNA fragment was intercalated from 
the trans formants in regular sequence against the 
promoter. This trans formant was expressed as 
Escherichia coli JM109/pAC-01 . 

(6) Trans fection and expression of human somatostatin 
35 receptor protein subtype 2 (SSTR2) DNA in CHO (dhfr*) 

cells 
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1 x 10 6 CHO (dhfr~) cells were cultured for 24 
hours in HAM F12 medium containing 10 % bovine fetal 
serum on a laboratory dish of 8 cm in diameter. To the 
cultured cells was transfected 10 \ig of the human SSTR2 
cDNA expression plasmid, pA-COl, obtained under the 
above (5) by the calcium phosphate method (Cell Phect 
Trans feet ion Kit: Pharmacia). The medium was switched 
to DMEM medium containing 10 % bovine fetal serum 24 
hours after the trans fection to select the colony- 
forming cells (i.e. DHFR* cells) in this medium. 
Further, the selected cells were cloned from a single 
cell by the limiting dilution method and a cell strain 
which highly expresses human SSTR2, SSTR2-HS5-9, was 
selected. 

(7) Cloning of human somatostatin receptor protein 
subtype 3 (SSTR3) DNA 

DNA oligomers S3-1 and S3-2 were synthesized based 
on the known human SSTR3c DNA sequence (Mol. 
Endocrinol., 6: 2136- 2142, 1992). The sequence of S3- 
1 is 5 ' -GGTCGACCTCAACCATGGACATGCTTCATC-3 9 .and that of 
S3-2 is 5 ' -GGTCGACTTTCCCCAGGCCCCTACAGGTA-3 ' . Human 
chromosome DNA (Clone Tech Inc. Catalog No. CL6550-1) 
was used as the template. To 0.5 ng of said DNA was 
added 25 pmol of each of the above mentioned DNA 
oligomers and the polymerase chain reaction was carried 
out using 2.5 units of PfuDNA polymerase (Strata gene). 
The composition of the reaction mixture was in 
accordance with the directions attached to said PfuDNA 
polymerase. The conditions of the reaction were as 
follows: One cycle consisted of the reactions at 94 °C 
for 1 minute, at 63°C for 1 minute and at 7 5°C for 2 
minutes, and 35 cycles were repeated. The reaction 
mixture was subjected to electrophoresis on 1 % agarose 
gel to find that the DNA fragments of the intended size 
(about 1.3 kb) was specifically amplified. As a 
result, the amino acid sequence expected from the base 
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sequence was completely in agreement with the sequence 
described in the above-mentioned literature. 

(8) Organization of the expression plasmid of human 
somatostatin receptor protein subtype 3 (SSTR3) DNA 

pAKKO-111 mentioned under the above (2) was used 
as the expression vector in CHO cells. 5 ng of the 
plasmid having human SSTR3 DNA fragment obtained under 
the above (7) was digested with the restriction enzyme 
Sal I and subjected to electrophoresis oh 1 % agarose 
gel to recover the 1.3 kb DNA fragment coded with human 
SSTR3. Next, 1 \xg of the above-mentioned expression 
vector pAKKO-111 (5.5 kb) was digested with Sal I to 
prepare the cloning site for intercalation of human 
SSTR3 DNA fragment. Said expression vector and the 1.3 
15 kb DNA fragment were combined using T4DNA ligase. The 
reaction mixture was transduced into E. coll JM 109 by 
the calcium chloride method to obtain the expression 
plasmid pAl-ll-SSTR3 in which human SSTR3 DNA fragment 
was intercalated from the trans formants in regular 
sequence against the promoter. " This trans formant is 
expressed as Escherichia coll JM109/pA-l-ll-SSTR3 . 

(9) Transfection and expression of human somatostatin 
receptor protein subtype 3 (SSTR3) DNA in CHO (dhfr~) 
cells 

25 1 x 10 6 CHO (dhfr") cells were cultured for 24 

hours in HAM F12 medium containing 10 % bovine fetal 
serum on a laboratory dish of 8 cm in diameter. To the 
cultured cells was trans fee ted 10 fig of the human SSTR3 
DNA expression plasmid, pA-l-ll-SSTR3 , obtained under 
the above (5) by the calcium phosphate method. The 
medium was switched to DMEM medium containing 10 % 
bovine fetal serum 24 hours after the transfection to 
select the colony-forming cells (i.e. DHFR* cells) in 
this medium. Further, the selected cells were cloned 
35 from a single cell by the limiting dilution method and 
the somatostatin receptor protein expression activity 



20 
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was measured by the binding assay mentioned under the 
above (3). Thus, a highly somatostatin-binding cell 
strain,. SSTR3-15-19, was selected. 

(10) Cloning of human somatostatin receptor protein 
5 subtype 4 (SSTR4) DNA 

DNA oligomers S4-1 and S4-2 were synthesized based 
on the known human SSTR4 DNA sequence (Proc. Natl, 
Acad. Sci., USA 90: 4196- 4200, 1993). The sequence of 
S4-1 is 5'-GGCTCGAGTCACCATGAGCGCCCCCTCG-3' and that of 

10 S4-2 is 5 ' -GGGCTCGAGCTCCTCAGAAGGTGGTGG-3 ' . Human 

chromosome DNA (Clone Tech Inc. Catalog No. CL6550-1) 
was used as the template. To 0.5 ng of said DNA was 
added 25 pmol of each of the above mentioned DNA 
oligomers and the polymerase chain reaction was carried 

15 out using 2.5 units of PfuDNA polymerase (Strata gene). 
The composition of the reaction mixture was in 
accordance with the directions attached to said PfuDNA 
polymerase. The conditions of the reaction were as 
follows: One cycle consisted of the reactions at 94°C 

20 for 1 minute, at 66°C for 1 minute and at 75°C for 2 
minutes, and 35 cycles were repeated. The reaction 
mixture was subjected to electrophoresis on 1 % agarose 
gel to find that the DNA fragments of the intended size 
(about 1.2 kb) was specifically amplified. 

25 Confirmation of the insertion sequence of said DNA by 
the method mentioned under the above ( 1 ) revealed that 
the amino acid sequence expected from the base sequence 
was completely in agreement with the sequence described 
in the above-mentioned literature. 

30 (11) Organization of the expression plasmid of human 
somatostatin receptor protein subtype 4 (SSTR4) DNA 

pAKKO-111 mentioned under the above (2) was used 
as the expression vector in CHO cells. 5 ng of the 
plasmid having human SSTR4 DNA fragment obtained under 

35 the above (10) was digested with the restriction enzyme 
Xhol and subjected to electrophoresis on 1 % agarose 
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gel to recover the 1.2 kb DNA fragment coded with human 
SSTR4 . Next , 1 jig of the above-mentioned expression 
vector pAKKO-111 (5.5 kb) was digested with Sal I to 
prepare the cloning site for intercalation of human 
SSTR4 DNA fragment. Said expression vector and the 1.2 
kb DNA fragment were combined using T4DNA ligase. The 
reaction mixture was transduced into E. coli JM 109 by 
the calcium chloride method to obtain the expression 
plasmid pAl-ll-SSTR4 in which human SSTR4 DNA fragment 
was intercalated from the transf ormants in regular 
sequence against the promoter. This transf ormant is 
expressed as Escherichia coli JM109/pA-l-ll-SSTR4 . 

(12) Transf ection and expression of human somatostatin 
receptor protein subtype 4 (SSTR4) DNA in CHO (dhfr~) 

15 cells 

1 x 10 6 CHO (dhfr") cells were cultured for 24 
hours in HAM F12 medium containing 10 % bovine fetal 
serum on a laboratory dish of 8 cm in diameter. To the 
cultured cells was transf ectedv 10 \xg of the human SSTR4 
DNA expression plasmid, pA-l-li-SSTR4 , obtained under 
the above (8) by the calcium phosphate method. The 
medium was switched to DMEM medium containing 10 % 
bovine fetal serum 24 hours after the transfection to 
select the colony-forming cells (i.e. DHFR* cells) in 
25 this medium. Further, the selected cells were cloned 
from a single cell by the limiting dilution method and 
the somatostatin receptor protein expression activity 
was measured by binding assay mentioned under the above 
(3). Thus, a highly somatostatin-biding cell strain, . 
30 SSTR4-1-2, was selected. 

(13) Cloning of human somatostatin receptor protein 
subtype (SSTR5) DNA 

DNA oligomers S5-1 and S5-2 were synthesized based on 
the known human SSTRSc DNA sequence (Biochem Biophys . 
35 Res. Commun., 195: 844-852, 1993). The sequence of S5- 
1 is 5 ' -GGTCGACCACCATGGAGCCCCTGTTCC C-3' and that of 
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S5-2 is 5 '-CCGTCGACACTCTCACAGCTTGCTGG-3 ' . Human 
chromosome DNA (Clone Tech Inc. Catalog No. CL6550-1) 
was used as the template. To 0.5 ng of said DNA was 
added 25 pmol of each of the above mentioned DNA 
5 oligomers and the polymerase chain reaction was carried 
out using 2.5 units of PfuDNA polymerase (Strata gene). 
The composition of the reaction mixture was in 
accordance with the directions attached to PfuDNA 
polymerase. The conditions of the reaction were as 

10 follows: One cycle consisted of the reactions at 94 °C 
for 1 minute, at 66°C for 1 minute and at 75 °C for 2 
minutes, and 35 cycles were repeated. The reaction 
mixture was subjected to electrophoresis on 1 % agarose 
gel to find that the DNA fragments of the intended size 

15 (about 1.1 kb) was specifically amplified. 

Confirmation of the insertion sequence of said DNA 
fragment by method mentioned under the above (1). As 
the results, the amino acid sequence expected from the 
base sequence was completely in agreement with the 

20 sequence described in the above-mentioned literature. 
(14) Organization of the expression plasmid of human 
somatostatin receptor protein subtype 5 (SSTR5) DNA. 

pAKKO-111 mentioned under the above (2) was used 
as the expression vector in CHO cells. 5 ng of the 

25 plasmid having human SSTR5 DNA fragment obtained under 
the above (13) was digested with the restriction enzyme 
Sal I and subjected to electrophoresis on 1 % agarose 
gel to recover the 1.1 kb DNA fragment coded with human 
SSTR5. Next, 1 \xg of the above-mentioned expression 

30 vector pAKKO-111 (5.5 kb) was digested with Sal I to 
prepare the cloning site for intercalation of human 
SSTR5 DNA fragment. Said expression vector and the 1.1 
kb DNA fragment were combined using T4DNA ligase. The 
reaction mixture was transduced into E. coll JM 109 by 

35 the calcium chloride method to obtain the expression 

plasmid pAl-ll-SSTR5 in which human SSTR5 DNA fragment 
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was intercalated from the trans formants in regular 
sequence against the promoter- This transformant was 
expressed as Escherichia coli JM109/pA-l-ll-SSTR5 . 
(15) Transfection and expression of human somatostatin 
5 receptor protein subtype 5 (SSTR5) DNA in CHO (dhfr~) 
cells 

1 x 10 6 CHO (dhfr~) cells were cultured for 24 
hours in HAM F12 medium containing 10 % bovine fetal 
serum on a laboratory dish of 8 cm in diameter. To the 

10 cultured cells was transfected 10 ng of the human 

SSTRSc DNA expression plasmid, pA-l-ll-SSTR5 , obtained 
under the above (11) by the calcium phosphate method. 
The medium was switched to DMEM medium containing 10 % 
bovine fetal serum 24 hours after the transfection to 

15 select the colony-forming cells (i.e. DHFR + cells) in 
this medium. Further, the selected cells were cloned 
from a single cell by the limiting dilution method and 
the somatostatin receptor protein expression activity 
was measured by binding assay mentioned under the above 

20 (3). Thus, a highly somatostatin-biding cell strain, 
SSTR5-3-2-4, was selected. 

Experiment 1 

Preparation of CHO cell membrane fraction containing 

25 human somatostatin receptor 

A human somatostatin receptor expression CHO cell 
strain, SSTR1-8-3, SSTR2-HS5-9, SSTR3-15-19, SSTR4-1-2 
or SSTR5-32-4 (10 9 ), was suspended in a phosphate 
buffered saline containing 5mM of EDTA (PBS-EDTA) . The 

30 suspension was centrifuged. To the cell pellet was 

added 10 ml of a homogenation buffer solution for cells 
(10 mM NaHC0 3 , 5 mM EDTA, pH=7.5). The mixture was 
homogenized by a Politron homogenizer and centrifuged 
at 400xg for 15 minutes . The supernatant obtained was 

35 farther centrifuged at 100,000 x g for an hour to 

obtain a precipitate of the membrane fraction. The 
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precipitate was suspended in 2 ml of a buffer solution 
for assay (25 ml of tris hydrochloride , 1 ml of EDTA, 
0-1% of BSA (bovine serum albumin) and 0.25 ml of PMSF, 
1 \x/ml of pepstatin, 20 ng/ml of leupeptin, 10 ng/ml of 
5 phosphoramide, pH=7.5). The suspension was centrifuged 
at 1000,000 x g for an hour. The membrane fraction 
recovered as precipitate was suspended again in 20 ml 
of buffer solution for assay. The suspension was 
placed in tubes and stored at -80 °C. The suspension 
10 was thawed when used, and used at every use. 

Experiment 2 

125 

Measurement of the binding inhibition rate of I- 
Somatostatin 

15 The membrane fraction prepared in Example 1 was 

diluted with a buffer solution for assay to adjust the 
concentration to 3 ng/ml . The diluate was placed in 
tubes each in quantity of 173 *il. To this were 
simultaneously added 2 til of a'« solution of a compound 

20 in DMSO and 25^1 of a 200pM radioisotope-labeled 

125 

somatostatin ( I -somatostatin: Amersham) solution. 
For measurement of the maximum binding, a reaction 
mixture added with 2 fil of DMSO and 25nl of a 200pM 

125 

I-somatostatin solution was prepared. For 
25 measurement of non-specific binding, a reaction mixture 
added with 2 \xl of a IOOjaM somatostatin solution 

125 

diluted in DMSO and 25 nl of a 200pM I-somatostatin 
solution was prepared at the same time. The mixtures 
were allowed to react at 25°C for 60 minutes. Then, 
30 the reaction mixture was filtered by aspiration using a 
GF/B glass fiber filter paper (Whatman) treated with 
polyethylenimine . After filtration, the radioactivity 

125 

of I-somatostatin remaining on the filter paper was 
measured by a y-counter. 
35 The binding rate (%) of each compound was 

calculated by the formula: 
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PBM= ( B-NSB ) / ( B 0 -NSB ) xl 0 0 
(where PBM: Percent maximum Binding , B: radioactivity 
when a compound was added, B 0 : maximum binding 
radioactivity, NSB: non-specific binding 
5 radioactivity) . The binding rates were calculated by 
changing the concentrations of the compound to obtain 
the 50 % inhibiting concentration of the compound ( IC« 
value) by the Hil 1 plots. _ 

The activities (IC 50 value, \iVL) of the compounds 
10 for each human somatostatin receptor obtained by the 
above method are shown in the following Table 5. 

Table 5 

Activities for human somatostatin receptor 
!5 (IC 50 value, \xK) 



20 



Compound 


SSTR1 


SSTR2 


SSTR3 


SSTR4 


SSTR5 


Ex. 5 


1 


0.1 


0.003 


0.3 


0,0007 


Ex. 25 


8 


6 


0.3 


4 


0.007 


EX. 26 


10 


>10 


7 


4 ■ 


0.6 


Ex. 87 


0.8 


0.8 


0.02 


0.3 


0.001 


Ex. 91 


>1 


>1 


0.04 


1 


0.007 


Ex. 93 


0.9 


0.5 


0.004 


0.2 


0.009 


Ex.102 


>1 


0.06 


0.08 


0.3 


0.0001 



25 Experiment 3 

Inhibitory effect on f orskolin-stimulated accumulation 
of cAMP in human somatostatin receptor expression CHO 
cells 

For measurement of the accumulated intracellular 
30 adenosine 3 ' , 5 ' -monophosphate (cAMP), the human 

somatostatin receptor expression cell strains, SSTR2- 
HS5-9, SSTR-3-15-19, SSTR4-1-2 and SSTR5-32-4, 
mentioned in Reference Examples 2-3, 3-3,4-3 and 5-3, 
respectively, were proliferated in 24-well plate until 
35 they were confluent. Said cells were washed twice with 
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1 ml of Medium A [Dulbecco's Modified Eagle Medium 
(DMEM) , 20 mM 2- [ 4- ( 2-hydroxyethyl ) -1- 

piperazinyl]ethanesulfonic acid (HEPES) (pH 7.5), 0.2 % 
bovine serum albumin and 0.2 mM 3-isobutyl-l- 
5 methylxanthine (IBMX)]. The medium A was placed in 

wells each in quantity of 400 ^1 and incubated at 37°C 
for an hour. A solution of the compounds of Example 5 
and Example 102 (solution obtained by diluting with 
Medium A to the 10-fold concentration of the final 

10 concentration) and a forskolin solution (final 

concentration 10 *iM) were placed in wells each in 
quantities of 50 ^il and 50 p.1 , respectively, and 
incubated at 37°C for 30 minutes. The cells were 
washed twice with 1 ml of Medium A. Medium A (500 \xl) 

15 and 100 \xl of a 20% aqueous perchloric acid solution 
were placed in each well and left standing for 20 
minutes at 4°C to lyse the cells. The lyzate was 
placed in an Eppendorf 's tube and centrifuged (15.000 
rpra, for 10 minutes). The supernatant was placed in 

20 another Eppendorf 's tube in quantity of 500 nl and 
neutralized with 6 0 mM of a HEPES aqueous solution 
containing 1.5 M of potassium chloride. The content of 
cAMP contained in this extract was determined by the 
Amersham kit (cAMP EIA system) . The results (ED 50 

25 value, nM) are shown in Table 6. 

Table 6 

Inhibitory effect on f orskolin-stimulated accumulation 
of cAMP in human somatostatin receptor expression CHO 
30 cells (ED 50 value, nM) 



Compound 


SSTR2 


SSTR3 


SSTR4 


SSTR5 


Ex. 5 


300 


2 


200 


0.7 


Ex. 102 


200 


0.3 


100 


0.3 



35 The above results made it clear that the compounds 
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of Example 5 and Example 102 have an agonistic effect 
on the human somatostatin receptor. 

Experiment 4 

Inhibition of the growth hormone (GH) secretion from 
the primary cell culture of the rat anterior pituitary 

The anterior pituitaries were excised from the 
decapitated skull of 40 unanesthetized male rats of 8 
weeks of age. The anterior pituitaries were placed in 
a laboratory dish containing the buffer A [consisting 
of 137 mM of sodium chloride, 5 mM of potassium 
chloride, 0.7 mM of disodium hydrogen phosphate, 25 mM 
of 2-[4-(2-hydroxyethyl)-l-piperazinyl]ethane sulfonic 
acid (HEPES) (pH 7.3), and 50 *ig/ml of gentamicin 
sulfate] and washed once with the buffer A. Each 
anterior pituitary was cut into 4 pieces by scissors 
and washed twice again. The pieces of the anterior 
pituitaries were incubated in 30 ml of Enzyme Solution 
I [buffer A solution containing 0.4% of collagenase 
(Boehringer Mannheim), 0.4% of bovine serum albumin, 10 
ng/ml of deoxyribonuclease (Sigma) and 0.2% of glucose} 
at 37 °C under shaking for 1 hour. After dispersion of 
the pieces of the anterior pituitaries by a Komagome 
pipette, the solution was centrifuged (480 x g, for 6 
minutes) . The supernatant was discarded. The sediment 
was suspended in 30 ml of Enzyme Solution II [buffer A 
solution containing 0.25% of pancreatin (Sigma)] and 
incubated at 37 °C under shaking for 8 minutes. After 
adding 2 ml of fetal calf serum, the cell suspension 
was centrifuged (480xg, for 6 minutes) again and the 
supernatant was discarded. The sediment was suspended 
in 10 ml of Medium I [Dulbecco modified Eagle's Medium 
(DMEM) containing 10% of fetal calf serum, 20 mM of 
HEPES (pH 7.3), 50 U/ml of penicillin G and 50 ng/ml of 
streptomycin] and filtered through nylon mesh. The 
cells thus obtained were washed twice with 10 ml of 
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Medium I. The number of the cells was counted, and the 
cells were suspended in Medium I in the cell density of 
1.5 x 10 5 cells/ml. The aliquots of 1 ml each of the 
cell suspension were placed in the wells of 24-well 
5 plate and incubated at 37 °C for 3 days in the carbon 
dioxide incubator under 5% carbon dioxide- 95 % air 
environment. The cells were washed twice with 1 ml of 
Medium II (Medium I containing 0.2% bovine serum 
albumin instead of 10% fetal calf serum) and then 

10 incubated in 1 ml of Medium II for 1 hour. The 

supernatant was discarded. To each well of the 24-well 
plate 0.8 ml each of Medium II was added, and 0.1 ml of 
Medium II containing somatostatin-14 (SS-14) or the 
compound of Example 5 or the compound of Example 102 in 

15 the concentration of 10 times the final concentration 
and 0.1 ml of 10 nM growth hormone releasing hormone 
(GHRH) were added thereto. After incubation at 37 °C 
for 3 hours, 0.6 ml of the supernatant of the each well 
was collected to obtain a supernatant solution by the 

20 centrif ugation on 1,000 x g for 8 minutes, GH 

concentrations in the supernatant were determined by 
radioimmunoassay (RIA) kit of Amersham. 

The GH secretion from the primary cell culture of 
rat anterior pituitary was inhibited dose-dependently 

25 by the compounds of Example 5 and Example 102. The 
ED 50 values of the compounds of Example 5 and Example 
102 were 8 nM and 10 nM, respectively. 

The results revealed that the compounds of Example 
5 and Example 102 had the effect of inhibiting the GH 

30 secretion from the primary cell culture of rat anterior 
pituitary. 



Experiment 5 

Study on inhibition of GH secretion using Sprague- 
35 Dawley (SD) rats 

Male rats of SD strain were divided into the 
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10 



15 



20 



25 



30 



compound treatment group (n = 5) and the control group 
(n = 4). The rats in the compound treatment group were 
administered intraperitoneal ly with 0.5% 
methylcellulose saline solution containing the compound 
of Example 5 in the concentration of 3 mg/kg/5 ml, and 
the animals of the control group were administered 
intraperitoneally with 5 ml/kg of 0.5% methylcellulose 
saline solution. Four hours after administration, the 
rats were decapitated without anesthesia and whole 
blood was collected. The aliquot s of 1 ml each of the 
plasma were obtained from the blood by centrif ugation 
at 2,500 rpm at 4°C for 30 minutes and stored at -20 °C. 
Plasma GH concentrations were determined by RIA using 
the rat GH [ I] assay system (Amersham) . The results 
are shown in Table 7 . 
Table 7 





Plasma GH concentrations (ng/ml) 
meaniSD 


Control (n=4) 


92.0 ±56.0 


Compound (Ex. 5) 
treatment group (n=5) 


11.2 ± 6.5 



35 



Plasma GH concentration in rats treated with the 
compound of Example 5 declined significantly (p < 
0.05). The results clarified that the compound of 
Example 5 has inhibitory activity on GH secretion. 

Experiment 6 

Insulin secretion inhibition study using SD rats 

In order to study the inhibitory effect of the 
compound of Example 5 on the insulin secretion after 
the stimulation by glucose, blood was withdrawn at 
various time intervals after the simultaneous 
intravenous administration of the compound of Example 5 
and glucose. Serum insulin concentrations were 
determined by RIA. 
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Male rats of SD strain (8 weeks of age, n = 3) 
were weighed and anesthetized by the intraperitoneal 
administration of 50 mg/kg of pentobarbital. As blood 
clotting inhibitor 30 mg of EDTA was dissolved in 300 
5 nl of 50,000 units/ml Trasylol (Bayer) solution, and 

the solution was placed into Eppendorf blood collecting 
tubes each in quantity of 3 nl. After fixing the rat 
on the rat fixing apparatus, the unilateral jugular 
vein was exposed and 100 *il of the blood was withdrawn 

10 from the vein by using a 25G injection needle. The 

test solution for the control group [without glucose] 
was saline containing 5% propylene glycol and 30% 
hydroxypropyl-p-cyclodextrin. The test solution for 
the control group [with glucose] was saline containing 

15 5% propylene glycol, 30% hydroxypropyl-0-cyclodextrin, 
and 300 mg/kg/ml of glucose. The test solution for 
compound [compound (I)] treatment group was saline 
containing 5% propylene glycol, 30% hydroxypropyl-0- 
cyclodextrin, 300 mg/kg/ml of glucose, and the compound 

20 of Example 5 in dose of 0.003, 0.03, 0.3 or 3 mg/kg/ml. 
These solutions were administered into contralateral 
jugular vein and 100 Mil each of the blood was withdrawn 
1, 2, 4, 6, 8, and 10 minutes after the administration. 
The blood samples collected were centrif uged at 10,000 

25 rpm at 4°C for 15 minutes and the supernatants were 
stored at -20°C. 

Plasma insulin concentrations were determined by 
RIA using the rat insulin [ 125 I] assay system 
(Amersham) . 50 \xl each of the 25-fold diluted rat 

30 plasma samples were placed in tubes in duplicate. 

Then, 50 |il of primary antibody and 50 \xl of [ 123 I] rat 
insulin were added to each tube and agitated. The 
sample solutions and similarly processed serial 
dilutions of the standard rat insulin solution were 

35 left standing at room temperature for 4 hours. To this 
was added 125 jil of the secondary antibody. The 
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mixture was agitated, and then left standing at room 
temperature, for 10 minutes. The solutions were then 
centrifuged at 3,000 rpm at 4°C for 10 minutes- After 
decanting the supernatant, the droplets of the solution 
remaining on the tube's inner walls were eliminated by 
means of swab. The radioactivity of the sediment was 
measured by gamma counter. The plasma insulin 
concentration was elevated in the rats by 
administration of glucose, but the elevation of the 
plasma insulin concentration was dose-dependently 
inhibited by simultaneous administration of the 
compound. The dosage of the compound which inhibited 
the elevation of insulin concentration by 50% was about 
0.03 mg/kg. The results revealed that the compound of 
Example 5 has an inhibitory effect on insulin secretion 
in rats . 

Industrial Applicability 

The compounds (I) or salts thereof of the present 
invention have an excellent somatostatin receptor 
agonistic action with low toxicity and therefore, may 
be useful for the prophylaxis and therapy of the 
diseases related to this effect. 
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Sequence List 

Sequence Number : 1 
Length : 30 
5 Type : Nucleic acid 
Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 
10 GGTCGACCTC AGCTAGGATG TTCCCCAATG 30 

Sequence Number : 2 
Length : 28 
Type : Nucleic acid 
15 Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 

GGTCGACCCG GGCTCAGAGC GTCGTGAT. 28 

20 

Sequence Number : 3 
Length i 30 
Type : Nucleic acid 
Strandeness : Single 
25 Topology : Linear 

Molecule Type : Synthetic DNA 
Sequence Description :, 

GGTCGACACC ATGGACATGG CGGATGAG 28 

30 Sequence Number : 4 

Length : 26 

Type : Nucleic acid 

Strandeness : Single 

Topology : Linear 
35 Molecule Type : Synthetic DNA 

Sequence Description : 
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GGTCGACAGT TCAGATACTG GTTTGG 26 

Sequence Number : 5 
Length : 30 
5 Type : Nucleic acid 
Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 
10 GGTCGACCTC AACCATGGAC ATGCTTCATC 30 

Sequence Number : 6 
Length : 29 
Type : Nucleic acid 
15 Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 

GGTCGACTTT CCCCAGGCCC CTACAGGTA 29 

20 

Sequence Number : 7 
Length : 28 
Type : Nucleic acid 
Strandeness : Single 
25 Topology : Linear 

Molecule Type : Synthetic DNA 
Sequence Description : 

GGCTCGAGTC ACCATGAGCG CCCCCTCG 28 

30 Sequence Number : 8 

Length : 27 

Type : Nucleic acid 

Strandeness : Single 

Topology : Linear 
35 Molecule Type : Synthetic DNA 

Sequence Description : 
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GGGCTCGAGC TCCTCAGAAG GTGGTGG 27 

Sequence Number : 9 
Length : 28 
5 Type : Nucleic acid 
Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 
10 GGTCGACCAC CATGGAGCCC CTGTTCCC 28 

Sequence Number : 10 
Length : 26 
Type : Nucleic acid 
15 Strandeness : Single 
Topology : Linear 
Molecule Type : Synthetic DNA 
Sequence Description : 

CCGTCGACAC TCTCACAGCT TGCTGG V 26 
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Claims 

1. A compound of the formula: 




(I) 



wherein ring A is an optionally substituted aromatic 
10 hydrocarbon ring or an optionally substituted aromatic 
heterocyclic ring, 

ring B is an optionally substituted aromatic 
hydrocarbon ring or an optionally substituted aromatic 
heterocyclic ring, 
15 Z is an optionally substituted cyclic group or an 

optionally substituted linear hydrocarbon group, 

R 1 is a hydrogen atom, an optionally substituted 
hydrocarbon group or an optionally substituted 
heterocyclic ring, 
20 R 2 is an optionally substituted amino group, 

D is a bond or an optionally substituted divalent 
hydrocarbon group, 

E is a bond, -CQN(R a )-, -N(R a )C0-, - N(R b )CON(R c ) -, 
-N(R d )C00-, -N(R e )S0 2 -, -COO-, -N(R £ )-, -0-, -S-, -SO, 
25 -S0 2 -, y V ^\ 

(in which R a , R b , R c f R d , R° and R f are respectively a 
hydrogen atom or an optionally substituted hydrocarbon 
group) , 

30 G is a bond or an optionally divalent substituted 

hydrocarbon group, 

L is a divalent group, 

ring B may form an optionally substituted non- 
aromatic condensed nitrogen-containing heterocyclic 
35 ring by combining with R 2 , and 

X is two hydrogen atoms, an oxygen atom or a 
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sulfur atom, 

is a single bond or a double bond, and 

Y is a nitrogen atom when ~ is a double bond, 

or an oxygen atom, -N(R A )- (in which R* is a hydrogen 
5 atom, an optionally substituted hydrocarbon group or an 
acyl group) or S(0) n (in which n is 0, 1 or 2) when 

is a single bond, or a salt thereof. 

2. A compound of claim 1, wherein ring A is [1] C 6 _ lA 
aromatic hydrocarbon ring, [2] 5- or 6-membered 
10 monocyclic aromatic heterocyclic ring having 1 to 4 

hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms or [3] bi- or tri-cyclic 
aromatic condensed heterocyclic ring which is formed by 
the condensation of benzene ring and the said 5- or 6- 
15 membered monocyclic aromatic heterocyclic ring, which 

may have 1 to 4 substituents selected from halogen, C U6 
alkyl, halogeno-C^ alkyl, phenyl, benzyl, C^ 6 alkoxy, 
halogeno-Ci. 6 alkoxy, phenoxy, C 7 . 14 aralkyloxy, 
formyloxy, C x . 6 alkyl-carbonyloxy, C 1-6 alkylthio, 
20 halogeno-C^ alkylthio, hydroxy, mercapto, cyano, 

nitro, carboxy, formyl, C x _ 6 alkyl -c arbonyl , benzoyl, 
Ci_ 6 alkoxy-carbonyl, phe noxyc arbonyl , amino, mono- or 
di-Ci^g alkylamino, formylamino, C u6 alkyl- 
carbonylamino, carbamoyl, mono- or di-C^ alkyl- 
25 carbamoyl, sulfo, C^ s alkylsulfonyl , benzoyl-C u6 

alkoxy, hydroxy-C^ alkoxy, C u6 alkoxy-carbonyl-C^fi 
alkoxy, C 3 . 14 cycloalkyl-Ci.e alkoxy , imidazol-l-yl-C l-6 
alkoxy, C 7 . 1A aralkyloxy-carbonyl-Cx.e alkoxy, 
hydroxyphenyl-C^e alkoxy and C 7 . 1A aralkyloxy-carbonyl , 
30 ring B is [1] C 6 . 1A aromatic hydrocarbon ring, [2] 

5« or 6-membered monocyclic aromatic heterocyclic ring 
having 1 to 4 hetero atoms selected from nitrogen, 
oxygen and sulfur in addition to carbon atoms or [3] 
bi- or tricyclic aromatic condensed heterocyclic ring 
35 which is formed by the condensation of benzene ring and 
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the said 5- or 6-membered monocyclic aromatic 
heterocyclic ring, which may have 1 to 4 substituents 
selected from halogen , d_ 6 alkyl, halogeno-C^ alkyl, 
phenyl; benzyl , alkoxy, halogeno-C^ alkoxy , 

5 phenoxy, C 7 ^ 1A aralkylqxy, formyloxy, Cx. 6 alkyl- 

carbonyloxy, " alkylthio, halogeno-C^ alkyl thio, 
hydroxy, mercapto, cyano, nitro, carboxy, formyl, C U6 
alkyl-carbonyl, benzoyl, Cx. 6 alkoxy-carbonyl / 
phenoxycarbonyl, amino, mono- qr di-C^ alkylamino, 

10 formylamino, alkyl-carbonylamino, carbamoyl, mono- 

or di-C^e alkyl -carbamoyl, sulfo, alkylsulf onyl , 

benzoyl-Cx.g alkoxy, hydroxy-C^ alkoxy, C^ 6 alkoxy- 
carbonyl-Ci.g alkoxy, C 3 . 14 cycloalkyl-C^e alkoxy, 
imidazol-l-yl-Cj.6 alkoxy, C 7 _ ie > aralkyloxy-cay bonyl-C^ 

15 alkoxy, hydroxyphenyl-C^ alkoxy and C 7 _ 1A aralkyloxy- 
carbonyl, mono- or di-C U6 alkylamino-C x _ 6 alkoxy and 
mono- or di-C^ alkylamino-carbonyloxy , 

ring B may form, by combining with R 2 , bi-cyclic 
non-aromatic condensed nitrogen-containing heterocyclic 

20 ring which is formed by the condensation of benzene 

ring and the 5- or 6-membered monocyclic non-aromatic 
heterocyclic ring having 1 to 3 hetero atoms selected 
from nitrogen, oxygen and sulfur, which may have 1 to 4 
substituents selected from halogen, C M alkyl, 

25 halogeno-Cj.g alkyl, phenyl, benzyl, C u alkoxy, 
halogeno-Cj.6 alkoxy, phenoxy, C 7 _ u aralkyloxy, 
formyloxy, alkyl-carbonyloxy, C^ 6 alkylthio, 

halogeno-C 1 . 6 alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, C x _ 6 alkyl-carbonyl, benzoyl, 

30 d.e alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or 
, di-C 1-6 alkylamino, formylamino, alkyl- 
carbonylamino, carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, sulfo, C x _ 6 alkylsulf onyl , benzoyl-C|_ 6 
alkoxy, hydroxy-C^ alkoxy, C x . 6 alkoxy-carbonyl-C 1 _6 
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alkoxy, C 3 _ 14 cycloalkyl-Ci^ alkoxy, imidazol-l-yl-C^s 
alkoxy, C 7 _ 14 aralkyloxy-carbonyl-Cx.e alkoxy, 
hydroxyphenyl-C^ alkoxy and C 7 . l4 aralkyloxy-carbonyl, 
Z is [1] a C 3 . 1A cycloalkyl group, a C 3 _ 14 
5 cycloalkenyl group, a C 3 _ 14 cycloalkadienyl group, an 

indanyl group or a C 6 _ 14 aryl group, a 5- or 6-membered 
monocyclic aromatic or non-^aromatic heterocyclic ring 
having 1 to 4 hetero atoms selected from nitrogen, 
oxygen and sulfur in addition to carbon atoms, or a bi- 
10 or tri-cyclic aromatic condensed heterocyclic ring 

which is formed by the condensation of benzene ring and 
the said 5- or 6-membered monocyclic aromatic 
heterocyclic ring or these partial reduction, which may 
have 1 to 5 substituents selected from halogen, C x _ 6 
15 alkyl, halogeno-C^. alkyl, phenyl, benzyl, C x . 6 alkoxy, 
halogeno-Ci.e alkoxy, phenoxy, C 7 _ 14 aralkyloxy, 
formyloxy, alkyl-carbonyloxy , C^ 6 alkylthio, 

halogeno-C^ alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, C x . 6 alkyl-carbonyl, benzoyl, 
20 Cj. 6 alkoxy-carbohyl, phenoxycarbonyl, amino, mono- or 
di-Ci_ 6 alkylamino, formylamino, C x _ 6 alkyl- 
carbonylamino, carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, sulfo, alkylsulf onyl , benzoyl-C^ 

alkoxy, hydroxy-C^ alkoxy, C 1-6 alkoxy-carbonyl-Cj^ 
25 alkoxy, C 3 _ 14 cycloalkyl-Cx^ alkoxy, imidazol-l-yl-C^fi 
alkoxy, C 7 _ 14 aralkyloxy-carbonyl-Cj.6 alkoxy, 
hydroxyphenyl-C^ alkoxy, C 7 _ 14 aralkyloxy-carbonyl, oxo 
and thioxo, or [2] a C^ l0 alkyl group, a C 2 _ 10 alkenyl 
group or a C 2 -io alkynyl group, which may have 1 to 5 
30 substituents selected from (1) halogen, (2)nitro, 

(3)cyano, (4)imino, (5) (i) amino which may have 1 to 2 
substituents selected from C x . 6 alkyl which may be 
substituted with 1 to 5 halogen, phenyl, benzyl, 
formyl, C^ 6 alkyl-carbonyl, benzoyl, alkoxy- 
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carbonyl, C 7 . 14 aralkyloxy-carbonyl , sulfo, C 1-6 
alkylsulfonyl and alkylamino-carbonyl , 

(ii) pyrrolidinyl, ( ill) piperidyl, ( iv) morpholinyl , 
(v) thio-morpholinyl, (vi) 4-methylpiperidyl, (vii)4- 
5 phenylpiperidyl, ( viii) 4-benzyloxycarbonylpiperidyl, 
(6)hydroxy which may have substituents selected from 
(iJCi-e alkyl which may be have 1 to 3 substituents 
selected from halogen, hydroxy, C x _ 6 alkoxy, formyl, C N6 
a Iky 1 -carbonyl, carboxy, C U6 alkoxy-carbonyl, amino, 
10 mono- or di-C U6 alkylamino, pyrrolxdinyl, piperidyl, 
morpholinyl, thio-morpholinyl, 4-methylpiperidyl, 4- 
phenylpiperidyl , carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, phenoxy, mono- or di-C^ 6 alkyl-carbamoyloxy , 
formylamino, C X J 6 alkyl-carbonylamino, formyloxy and C^ 6 
15 alkyl-carbonyloxy, (ii)C 6 _ 10 aryl which may be have 1 to 
5 substituents selected from halogen, hydroxy, 
alkoxy, formyl, C x _ 6 a lkyl -carbonyl, carboxy, 
alkoxy-carbonyl, amino, mono- pr di-C^ alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl, 
4-methylpiperidyl , 4 -phenylpiperidyl , carbamoyl , mono- 
or di-C^ alkyl-carbamoyl, phenoxy, mono- or di-d_ 6 
alkyl-carbamoyloxy, formylamino, d-6 alkyl- 
carbonylamino, formyloxy, d-6 alkyl-carbonyloxy, d-6 
alkyl and halogeno-C^ alkyl, (iii)d-i« aralkyl which 
25 may be have 1 to 5 substituents selected from halogen, 
hydroxy, C U6 alkoxy, formyl, d-6 alkyl-carbonyl, 
carboxy, d-6 alkoxy-carbonyl, amino, mono- or di-d- 6 
alkylamino, pyrrolidinyl, piperidyl, morpholinyl, thio- 
morpholinyl , 4-methylpiperidyl , 4-phenylpiperidyl , 
carbamoyl, mono- or di-d- 6 a lkyl carbamoyl, phenoxy, 
mono- or di-d-6 alkyl-carbamoyloxy, formylamino, d-6 
alkyl-carbonylamino, formyloxy, Cj. 6 alkyl-carbonyloxy, 
d-6 alkyl and halogeno-C^ alkyl and (iv) formyl, C U6 
alkyl-carbonyl, benzoyl, d-6 alkoxy-carbonyl, 



20 
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benzyloxycarbonyl, C U6 alkylsiilf onyl, carbamoyl , mono- 
■ or di-Cx^g alkyl-carbamoyl , which may have 1 to 3 
substitutents selected from halogen, hydroxy, C^ 6 
alkoxy, formyl, C x . 6 alkyl-carbonyl, carboxy, C U6 
5 alkoxy-carbonyl, amino, mono- or di-C^ alkylamino, 

pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl , 
4-methylpiperidyl, 4-phenylpiperidyl , carbamoyl, mono- 
or di-Ci^ alkyl ^carbamoyl , phenoxy, mono- or di-C^g 
alkyl-carbamoyloxy, formylamino, C A _ 6 alkyl- 

10 carbonylamino, formyloxy and C^ 6 alkyl-carbonyloxy, 
(7)carboxy which may be substituted with alkyl, 
benzyl or mono- or di-d. 6 alkylamino, (8)C 3 _ 6 
cycloalkyl, (9)C 3 „ 6 cycloalkenyl , (10)5- or 6-membered 
monocyclic aromatic heterocyclic ring having 1 to 4 

15 hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms or bi- or tri-cyclic 
aromatic condensed heterocyclic ring which is formed by 
the condensation of benzene ring and the said 5- or 6- 
membered monocyclic aromatic heterocyclic ring, which 

20 may have 1 to 4 substituents selected from halogen, C w 
alkyl, halogeno-C^e alkyl, phenyl, benzyl, alkoxy, 
halogeno-C x _ 6 alkoxy, phenoxy, C 7 _ 14 aralkyloxy, 
formyloxy, C 1-6 alkyl-carbonyloxy , C^ 6 alkylthio, 
halogeno-Ci.e alkylthio, hydroxy, mercapto, cyano, 

25 nitro, carboxy, formyl, C u6 alkyl-carbonyl, benzoyl, 
C x _ 6 alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or 
di-C^e alkylamino, formylamino, alkyl- 
carbonyl amino, carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, sulfo, C^ 6 alkylsulfonyl, benzoyl-C^ 

30 alkoxy, hydroxy-C^ alkoxy, C^ 6 alkoxy-carbonyl-C^ 
alkoxy, C 3 _ u cycloalkyl-C^ alkoxy, imidazol-l-yl-C U6 
alkoxy, C 7 _ ltl aralkyloxy-carbonyl-Ci_ 6 alkoxy, 
hydroxyphenyl-Ci.g alkoxy and C 7 . 14 aralkyloxy-carbonyl, 
(ll)oxo and ( 12 ) pyrrolidinyl , 
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R l is [1] a hydrogen atom, [2] a C U10 alkyl group, 
a C 2 . 10 alkenyl group, a C 2 _ 10 alkynyl group, a C 3 _i 0 
cycloalkyl group, a C 3 _ 10 cycloalkenyl group, a C 5 _ 10 
eye loalkadienyl group, a C 6 . 14 aryl group or a C 7 _ u 
aralkyl group, which may have 1 to 5 substituents 
selected from (l)halogen, (2)nitro, (3)cyano, (4)imino, 
(5) (i) amino which may have 1 to 2 substituents selected 
from C^ 6 alkyl which may have 1 to 5 substituents 
selected from halogen, phenyl, benzyl, formyl, Ci_ 6 
alkyl-carbonyl, benzoyl, alkoxy-carbonyl , C 7 _ 14 

aralkyloxy-carbonyl, sulfo, Ci_ 6 alkylsulf onyl and 
alkylamino-carbonyl , ( ii) pyrrolidinyl , ( iii ) piperidyl , 
(iv) morpholinyl, (v) thio-morpholinyl, (vi)4- 
methylpiperidyl , ( vii) 4-phenylcarbonylpiperidyl , 
15 (viii)4-benzyloxycarbonylpiperidyl, (6)hydroxy which may 
have substituents selected from (i)C w alkyl which may 
be have 1 to 3 substituents selected from halogen, 
hydroxy, d.6 alkoxy, formyl, C 4 _ s alkyl-carbonyl , 
carboxy, C^ 6 alkoxy-carbonyl , amino, mono- or di-d^ 
20 alkylamino, pyrrolidinyl , piperidyl, morpholinyl, 

thio-morpholinyl, 4 -methylpiperidyl , 4-phenylpiperidyl, 
carbamoyl, mono- or di-Ci_ 6 alkyl -carbamoyl , phenoxy, 
mono- or di-C^ alkyl -carbamoyloxy, formylamino, C U6 
alkyl-carbonylamino, formyloxy and alkyl- 
25 carbonyloxy, (ii)C 6 „ 10 aryl which may have 1 to 5 
substituents selected from halogen, hydroxy, Cj^ 
alkoxy, formyl, alkyl-carbonyl, carboxy, C U6 

alkoxy-carbonyl, amino, mono- or di-C A _ 6 alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl, 
30 4 -methylpiperidyl, 4-phenylpiperidyl, carbamoyl, mono- 
or di-Ci.g alkyl -carbamoyl, phenoxy, mono- or di-C^ 
alkyl-carbamoyloxy, formylamino, C U6 aikyl- 
carbonyl amino, formyloxy, C x _ 6 alkyl-carbonyloxy , C 1-6 
alkyl and halogeno-C U6 alkyl, (iii)C 7 . u aralkyl which 
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may have 1 to 5 substituents selected from halogen, 
hydroxy, C 1 _ 6 alkoxy, formyl, Cx. 6 alkyl-carbonyl , 
carboxy, C 1-6 alkoxy-carbonyl, amino, mono- or di-C^* 
alkylamino, pyrrolidinyl, piperidyl, morpholinyl, thio- 
5 morpholinyl , 4-methylpiperidyl , 4-phenylpiperidyl , 

carbamoyl, mono- or di-C^ alkyl-carbamoyl , phenoxy, 
mono- or di-C^ alkyl-carbamoyloxy, f ormylamino, 
alkyl-carbonylamino, formyloxy, C W6 alkyl-carbonyloxy, 
Cx. 6 alkyl and halogeno-C^ alkyl and (iv) formyl, 

10 alkyl-carbonyl, benzoyl, C 1-6 alkoxy-carbonyl , 

benzyloxycarbonyl , C x _ 6 alkylsulf onyl, carbamoyl or 
mono- or di-C^ alkyl-carbamoyl , which may have 1 to 3 
substitutents selected from halogen, hydroxy, C x . 6 
alkoxy, formyl, C x _ 6 alkyl-carbonyl, carboxy, Cx_ 6 

15 alkoxy-carbonyl, amino, mono- or di-C x _ 6 alkylamino, 

pyrrolidinyl , piperidyl , morpholinyl , thio -morpholinyl , 
4-methylpiperidyl, 4-phenylpiperidyl, carbamoyl, mono- 
or di-Ci.5 alkyl-carbamoyl, phenoxy, mono- or di-C x . 6 
alkyl-carbamoyloxy, formylamino, C 1-6 alkyl- 

20 c ar bony 1 amino, formyloxy and C x . 6 alkyl-carbonyloxy, 
(7)carboxy which may be substituted with C x . 6 alkyl, 
benzyl or mono- or di-C^ alkylamino, (8)C 3 _ 6 
cycloalkyl, (9)C 3 . 6 cycloalkenyl , (10)5- or 6-membered 
monocyclic aromatic heterocyclic ring having 1 to 4 

25 hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms or bi- or tri-cyclic 
aromatic condensed heterocyclic ring which is formed by 
the condensation of benzene ring and the said 5- or 6- 
membered monocyclic aromatic heterocyclic ring, which 

30 may have 1 to 4 substituents selected from halogen, C x _ 6 
alkyl, halogeno-Ci.6 alkyl, phenyl, benzyl, C x . 6 alkoxy, 
halogeno-C^g alkoxy, phenoxy, C 7 _ 14 aralkyloxy, 
formyloxy, C^ 6 alkyl-carbonyloxy, C x . s alkylthio, 
halogeno-C^ alkylthio, hydroxy , mere apt o, cyano, 
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nitro, carboxy, formyl, C x _ 6 alkyl-carbonyl, benzoyl, C u 
6 alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or di- 
C^ 6 alkylamino, f ormylamino, C li6 alkyl-carbonylamino, 
carbamoyl, mono- or di-C^ alkyl-carbamoyl, sulfo, C x _ 6 
5 alkylsulfonyl, benzoyl-C^ alkoxy, hydroxy-Cj_ 6 alkoxy, 
C x . 6 alkoxy-carbonyl-C U6 alkoxy, C 3 . 14 cycloalkyl-C U6 
alkoxy, imidazol-l-yl-C^ alkoxy, C 7 _i 4 aralkyloxy- 
carbonyl-Cx^ alkoxy, hydroxyphenyl-C^ alkoxy and C 7 „ 1A 
aralkyloxy-carbbnyl, and in addition to these 

10 substituents, a C 6 _ 1A aryl group or a C 7 . 14 aralkyl group 
which may have 1 to 5 substituents selected from C U6 
alkyl, halogeno-Cx^g alkyl and C 6-M aryl which may have 
1 to 5 substituents selected from halogen, Cl 6 alkyl, 
halogeno-C x _ 6 alkyl, C x _ 6 alkoxy, C 7 _ 1A aralkyloxy, 

15 hydroxy, amino, mono- or di-C U6 alkylmino, carboxy, C x _ 6 
alkyl-carbonyl, alkoxy-carbonyl, nitro and cyano, 

or [3] 5- or 6-membered monocyclic aromatic 
heterocyclic ring having 1 to 4 hetero atoms selected 
from nitrogen, oxygen and sulfur in addition to carbon 

20 atoms or bi- or tri-cyclic aromatic condensed 

heterocyclic ring which is formed by the condensation 
of benzene ring and the said 5- or 6-membered 
monocyclic aromatic heterocyclic ring, which may have 1 
to 4 substituents selected from halogen, C U6 alkyl, 

25 halogeno-Ci.6 alkyl, phenyl, benzyl, C x . 6 alkoxy, 
halogeno-Cx_ 6 alkoxy, phenoxy, C 7 _ 14 aralkyloxy, 
formyloxy, alkyl-carbonyloxy , Cj_ 6 alkylthio, 

halogeno-C 1-6 alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, C 1-6 alkyl-carbonyl, benzoyl, 

30 Cj. 6 alkoxy-carbonyl, phenoxycarbonyl, amino, mono- or 
di-C U6 alkylamino, formylamino, C x _ 6 alkyl- 
carbonylamino, carbamoyl, mono- or di-Cj_ 6 alkyl- 
carbamoyl, sulfo, Cx_ 6 alkylsulfonyl, benzoyl-C U6 
alkoxy, hydroxy-C x _ 6 alkoxy, alkoxy-carbonyl-C^ 
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alkoxy, C 3 . 1A cycloalkyl-C U6 alkoxy, imidazol-l-yl-Cx.g 
alkoxy, C 7 _ 14 aralkyloxy-carbonyl-Cx.s alkoxy, 
hydroxyphenyl-C^ alkoxy and C 7 _ 1A aralkyloxy-carbonyl, 
R 2 is (A) an unsubstituted amino group, (B) an 
5 amino group which have 1 to 2 substitutents selected 

from [1] a C x „ 10 alkyl group, a C 2 -io alkenyl group, a C 2 _io 
alkynyl group, a C 3 . 10 cycloalkyl group, a C 3 . 10 
cycloalkenyl group, a C 5 _ 10 cycloalkadienyl group, a C 6 ^ iU 
aryl group or a C 7 _ 14 aralkyl group, which may have 1 to 

10 5 substituents selected from (l)halogen, (2)nitro, 

(3)cyano, (4)imino, (5)(i)amino which may have 1 to 2 
substituents selected from C lr . 6 alkyl which may be 
substituted with 1 to 5 halogen, phenyl, benzyl, 
formyl, C^ 6 alkyl-carbonyl , benzoyl, C x _ 6 alkoxy - 

15 carbonyl, C 7 _ 1A aralkyloxy-carbonyl, sulfo, C x _ 6 
alkylsulf onyl and alkylamino-carbonyl , 

( ii ) pyrrolidinyl , ( iii ) piper idyl , ( iv ) morpholinyl , 
( v ) thio-morpholinyl , ( vi ) 4-methylpiperidyl , ( vii ) 4- 
phenylpiperidyl , ( viii) 4-benzyloxycarbonylpiperidyl , 

20 (6)hydroxy which may have substituents selected from 
(i)C U6 alkyl which may have 1 to 3 substituents 
selected from halogen, hydroxy, C u6 alkoxy, formyl, Cj_ 6 
alkyl-carbonyl, carboxy, C x _ 6 alkoxy-carbonyl , amino, 
mono- or di-C^ alkylamino, pyrrolidinyl , piper idyl, 

25 morpholinyl, thio-morpholinyl, 4-methylpiperidyl , 4- 
phenylpiperidyl , carbamoyl, mono- or di-C^g alkyl- 
carbamoyl, phenoxy, mono- or di-C^ alkyl -carbamoyloxy, 
formylamino, C U6 alkyl-carbonylamino, formyloxy and C^g 
alkyl-carbonyloxy, (ii)C 6 . 10 aryl which may have 1 to 5 

30 substituents selected from halogen, hydroxy, C u6 
alkoxy, formyl, C 1-6 alkyl-carbonyl, carboxy, C U6 
alkoxy-carbonyl, amino, mono- or di-C x . 6 alkylamino, 
pyrrolidinyl , piperidyl , morpholinyl , thio-morpholinyl , 
4-methylpiperidyl, 4 -phenylpiperidyl, carbamoyl, mono- 
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or di-C^ alkyl-carbamoyl, phenoxy, mono- or di-C M 
alkyl-carbamoyloxy, formylamino, alkyl- 
carbonylamino, formyloxy, C x . 6 alkyl-carbonyloxy, C U6 
alkyl and halogeno-C U6 alkyl, (iii)C 7 , 14 aralkyl which 
may have 1 to 5 substituents selected from halogen, 
hydroxy, Cj. 6 alkoxy, formyl, d_ 6 alkyl-carbonyl , 
carboxy, C M alkoxy-carbonyl, amino, mono- or di-C^ 
alkylamino, pyrrolidinyl, piperidyl, morpholinyl, thio- 
morpholinyl, 4-methylpiperidyl, 4-phenylpiperidyl, 
carbamoyl, mbno- or di-C^ alkyl-carbamoyl, phenoxy, 
mono- or di-Cx.g alkyl-carbamoyloxy, formylamino, d. 6 
alkyl-carbonylamino, formyloxy, alkyl-carbonyloxy , 

Ci. 6 alkyl and halogeno-C^ alkyl and (iv) formyl, 
alkyl-carbonyl, benzoyl, C U6 alkoxy-carbonyl , 
15 benzyloxycarbonyl , C^ s alkylsulf onyl, carbamoyl or 

mono- or di-C^ alkyl-carbamoyl, which may have 1 to 3 
substitutents selected from halogen, hydroxy, 
alkoxy, formyl, alkyl-carbonyl, carboxy, C U6 

alkoxy-carbonyl, amino, mono- or di-C x _ 6 alkylamino, 
20 pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl , 
4-methylpiperidyl, 4 -phenylpiper idyl, carbamoyl, mono- 
or di-G x . 6 alkyl-carbamoyl, phenoxy, mono- or di-C U6 
alkyl-carbamoyloxy, formylamino, C x _ 6 alkyl- 
carbonyl amino, formyloxy and C 1-6 alkyl-carbonyloxy, 
25 (7)carboxy which may be substituted with C K6 alkyl, 
benzyl or mono- of di-C^ alkylamino, (8)C 3 . 6 
cycloalkyl, (9)C 3 . 6 cycloalkenyl , (10)5- or 6-membered 
monocyclic aromatic heterocyclic ring having 1 to 4 
hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms or bi- or tri-cyclic 
aromatic condensed heterocyclic ring which is formed by 
the condensation of benzene ring and the said 5- or 6- 
membered monocyclic aromatic heterocyclic ring, which 
may have 1 to 4 substituents selected from halogen, C x , 6 
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alkyl, halogeno-Ci.s alkyl, phenyl, benzyl, alkoxy, 
halogeno-Cj.s alkoxy, phenoxy, C 7 _ 14 aralkyloxy, 
formyloxy, C U6 alkyl-carbonyloxy, C ; _ 6 alkylthio, 
halogeno-Ci. 6 alkylthio, hydroxy, mercapto, cyano, 
5 nitro, carboxy, formyl, alkyl-carbonyl, benzoyl, C u 

6 alkoxy-carbonyl, phenoxycarbonyl, amino, mono- or di- 

alkylamino, formylamino, C^ 6 alkyl-carbonylamino, 
carbamoyl, mono- or di-C u6 alkyl-carbamoyl , sulfo, C^* 
alkylsulfonyl, benzoyl-C r . 6 alkoxy, hydroxy-C^ alkoxy, 
10 C x _ 6 alkoxy-carbonyl-Ci.e alkoxy, C 3 _ 14 cycloalkyl-CLs 
alkoxy, imidazol-l-yl-C^ alkoxy, C 7 . 14 aralkyloxy- 
carbonyl-C U6 alkoxy, hydroxyphenyl-Cx.e alkoxy and C 7 _ H 
aralkyloxy-carbonyl, and in addition to these 
substituents, a C 6 _ 14 aryl group or a C 7 _ 1A aralkyl group 
15 which may have 1 to 5 substituents selected from 

alkyl, halogeno-Ci.6 alkyl and C 6 . 14 aryl which may have 
1 to 5 substituents, selected from halogen, C^e alkyl, 
halogeno-Cj.s alkyl, alkoxy; C 7 _ 1A aralkyloxy, 

hydroxy, amino, mono- or di-C^ alkylmino, carboxy, C x _ 6 
20 alkyl-carbonyl, C x , 6 alkoxy-carbonyl, nitro and cyano, 
[2] 5- or 6-raerabered monocyclic heterocyclic ring 
having 1 to 4 hetero atoms selected from nitrogen, 
oxygen and sulfur in addition to carbon atoms or bi- or 
tri-cyclic condensed heterocyclic ring which is formed 
25 by the condensation of benzene ring and the said 5- or 
6-membered monocyclic heterocyclic ring, which may have 
1 to 4 substituents selected from halogen, alkyl, 
halogeno-C^e alkyl, phenyl, benzyl, C u6 alkoxy, 
halogeno-C x _ 6 alkoxy, phenoxy, C 7 _n aralkyloxy, 
30 formyloxy, C u6 alkyl-carbonyloxy, C^ 6 alkylthio, 
halogeno-Ci„ 6 alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, C x . 6 alkyl-carbonyl, benzoyl, C u 
6 alkoxy-carbonyl, phenoxycarbonyl, amino, mono- or di- 
Cj.e alkylamino, formylamino, C N6 alkyl-carbonylamino, 
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carbamoyl, mono- or di-C^ alkyl-carbamoyl, sulfo f C U6 
alkylsulf onyl, benzoyl-C^ alkoxy, hydroxy-C^ alkoxy, 
C x _ 6 alkoxy-carbonyl-C^e alkoxy, C 3 . 1A cycloalkyl-C^ 
alkoxy, imidazol-l-yl-C^ alkoxy, Cy.^ aralkyloxy- 

i 

5 carbonyl-Cx^ alkoxy, hydroxyphenyl-C^ alkoxy and C 7 . 1A 

aralkyloxy-carbonyl and [3] formyl, alkyl-carbonyl, 
benzoyl, C x ^ 6 alkoxy-carbonyl, C 7-1/i aralkyloxy-carbonyl, 
piperidin-4-ylcarbonyl, alkylsulf onyl ,. carbamoyl or 

mono- or di-Cx^ 6 alkyl-carbamoyl , which may have 1 to 3 

10 substitutents selected from halogen, hydroxy, C x _ 6 
alkoxy, formyl, C x _ 6 alkyl-carbonyl, carboxy, C x , 6 
alkoxy-carbonyl, amino, mono- or di-C^g alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl , 
4-methylpiperidyl, 4-phenylpiperidyl , carbamoyl , mono- 

15 or.di-Ci. 6 alkyl-carbamoyl, phenoxy, mono- or di-C^ 
alkyl-carbamoyloxy, formylamino, C U6 alkyl- 
carbonylamino, formyloxy and C x _ 6 alkyl-carbonyloxy , or 
(C) 5 to 7-membered nitrogen-containing heterocyclic 
group having 1 to 4 heteroatoms selected from nitrogen, 

20 oxygen and sulfur or condensed nitrogen-containing 

heterocyclic group which is formed by the condensation 
of the said 5 to 7-membered nitrogen-containing 
heterocyclic ring and benzene or pyridine, which may 
have 1 to 4 substituents selected from halogen, C u6 

25 alkyl, halogeno-C U6 alkyl, phenyl, benzyl, C x _ e alkoxy, 
halogeno-C^ alkoxy, phenoxy, C 7 _ u aralkyloxy, 
formyloxy, C U6 alkyl-carbonyloxy, alkylthio, 
halogeho-C 1-6 alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, Ci_ 6 alkyl-carbonyl, benzoyl, 

30 C l-6 alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or 
di-C^ 6 alkylamino, formylamino, alkyl- 
carbonylamino, carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, sulfo, C^ 6 alkylsulf onyl, benzoyl-C 1-6 
alkoxy, hydroxy-C U6 alkoxy, alkoxy-carbonyl-C^ 
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alkoxy, C 3 . 1A cycloalkyl-C^ alkoxy, imidazol-l-yl-Cx.s 
alkoxy, C 7 _ u aralkyloxy-carbonyl-C^ alkoxy , 
hydroxyphenyl-Cj.e alkoxy and C 7 . 14 aralkyloxy-carbonyl, 

D is a bond, or a d_ 10 alkylene group which may 
5 have C 3 . 6 cycloalkylene or phenylene and may have 1 to 3 
substituents selected from Ci_ 6 alkyl, halogeno-C^ 
alkyl, phenyl and benzyl, 

E is a bond, -CON(R a )-, -N(R a )CO-, 
-N(R b )CON(R c )-, -N(R d )COO-, -N(R e )S0 2 -, -COO-, -N(R f )-, 
10 -0-, -S- -SO-, -S0 2 -, 

-CO-/ y~ or -CO 




(in which R a , R b , R c , R d , R c and R f are respectively a 

15 hydrogen atom or a C x _ 10 alkyl group, a C 2 _ 10 alkenyl 

group, a C 2 _ 10 alkynyl group, a C 3 . 10 cycloalkyl group, a 
C 3 -io cycloalkenyl group, a C 5 „ 10 cycloalkadienyl group, a 
C 6 . 1A aryl group or a C 7 . 1A aralkyl group, which may have 
1 to 5 substituents selected from (l)halogen, (2)nitro, 

20 (3)cyano, (4)imino, (5) (i) amino which may have 1 to 2 
substituents selected from C U6 alkyl which may have 1 
to 5 substituents selected from halogen, phenyl, 
benzyl, formyl, C x „ 6 alkyl-carbonyl , benzoyl, 
alkoxy-carbonyl, C 7 _ 1A aralkyloxy-carbonyl, sulfo, C 1-6 

25 alkylsulfonyl and C^ 6 alkyl amino-carbonyl, 

(ii)pyrrolidinyl, (iii)piperidyl , ( iv)morpholinyl , 
(v)thio-morpholinyl, ( vi) 4-methylpiperidyl , (vii)4- 
phenylpiperidyl, ( viii) 4-benzyloxycarbonylpiperidyl , 
(6)hydroxy which may have substituents selected from 

30 (i)C W6 alkyl which may have 1 to 3 substituents 

selected from halogen, hydroxy, Cl 6 alkoxy, formyl, C M 
alkyl-carbonyl, carboxy, C x . 6 alkoxy-carbonyl , amino, 
mono- or di-C U6 alkylamino, pyrrolidinyl , piperidyl, 
morpholinyl , thio-morpholinyl , 4-methylpiperidyl , 4- 
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phenylpiperidyl , carbamoyl, mono- or di-C a _ 6 alkyl- 
carbamoyl , phenoxy, mono- or di-C^ alkyl-carbamoyloxy , 
formylamino, C U6 alkyl-carbonylamino, formyloxy and 
alkyl-carbonyloxy, (ii)C 6 _ 10 aryl which may be have 1 to 
5 substituents selected from halogen, hydroxy/ 
alkoxy, formyl, d. 6 alkyl-carbonyl , carboxy, C x . 6 
alkoxy-carbonyl, amino, mono- or'di-C w alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl , 
4-methylpiperidyl, 4 -phenylpiperidyl, carbamoyl, mono- 
or di-Cx.g alkyl-carbamoyl, phenoxy, mono- or di-C lw6 
alkyl-carbamoyloxy, formylamino, alkyl- 
carbonylamino, formyloxy, Ci_ 6 alkyl-carbonyloxy, C x _ s 
alkyl and halogeno-C^ alkyl, (iii)C 7 . u aralkyl which 
may be have 1 to 5 substituents selected from halogen, 
15 hydroxy, alkoxy, formyl, C^ 6 alkyl-carbonyl , 

carboxy, C U6 alkoxy-carbonyl, amino, mono- or di-C U6 
alkylamino, pyrrolidinyl , piperidyl, morpholinyl, 
thio-morpholinyl , 4-methylpiperidyl , 4 -phenylpiperidyl , 
carbamoyl, mono- or di-C^ alkyl-carbamoyl, phenoxy, 
20 mono- or di-C^g alkyl-carbamoyloxy, formylamino, C x _ 6 

alkyl-carbonylamino, formyloxy, C N6 alkyl-carbonyloxy, 
Ci. 6 alkyl and halogeno-Cx. 6 alkyl and (iv) formyl, C^ 6 
alkyl-carbonyl, benzoyl, C A . 6 alkoxy-carbonyl , 
benzyloxycarbohyl, C U6 alkylsulf onyl, carbamoyl, mono- 
25 or di-C U6 alkyl-carbamoyl, which may have 1 to 3 
substitutents selected from halogen, hydroxy, d. 6 
alkoxy, formyl, C x _ 6 alkyl-carbonyl, carboxy, Cj_ 6 
alkoxy-carbonyl, amino, mono- or di-C^g alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl, 
30 4-methylpiperidyl, 4 -phenylpiperidyl, carbamoyl, mono- 
or di-Cx_ 6 alkyl-carbamoyl, phenoxy, mono- or di-C^ 
alkyl-carbamoyloxy, formylamino, alkyl- 
carbonylamino, formyloxy and C^ 6 alkyl-carbonyloxy, 
(7)carboxy which may be substituted with C x _ 6 alkyl, 
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benzyl or mono- or di-C^ alkylamino, (8)C 3 . 6 
cycloalkyl, (9)C 3 _ 6 cycloalkenyl, (10)5- or 6-membered 
monocyclic aromatic heterocyclic ring having 1 to 4 
hetero atoms selected from nitrogen, oxygen and sulfur 
5 in addition to carbon atoms or bi- or tri-cyclic 

aromatic condensed heterocyclic ring which is formed by 
the condensation of benzene ring and the said 5- or 6- 
membered monocyclic aromatic heterocyclic ring, which 
may have 1 to 4 substituents selected from halogen, 
10 alkyl, halogeno-C^ alkyl, phenyl, benzyl, C x _ 6 alkoxy, 
halogeno-C^ alkoxy, phenoxy, C 7 _ 1A aralkyloxy, 
formyloxy, C x _ 6 alkyl-carbonyloxy , Cx_ 6 alkylthio, 
halogeno-Ci.e alkylthio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, alkyl-carbonyl, benzoyl, 

15 Cj, 6 alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or 
di-C 1-6 alkylamino, formylamino, C x _ 6 alkyl- 
carbonyl amino, carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, sulfo, C x _ 6 alkylsulf onyl , benzoyl-C^ 
alkoxy, hydroxy-C^e alkoxy, C u6 alkoxy-carbonyl-C^ 
20 alkoxy, C 3 _ 14 cycloalkyl-C^ alkoxy, imidazol-l-yl-C^ 
alkoxy, C 7 ^ aralkyloxy-carbonyl-C a _ 6 alkoxy, 
hydroxyphenyl-CLe alkoxy and C 7 _ 14 aralkyloxy-carbonyl , 
and in addition to these substituents, a C 6 . 14 aryl 
group or a C 7 _ 1A aralkyl group which may have 1 to 5 
25 substituents selected from alkyl, halogeno-C^g 

alkyl and C 6 _ 14 aryl which may have 1 to 5 substituents 
selected from halogen, C x . 6 alkyl, halogeno-C^ 6 alkyl, 
C^s alkoxy, C 7 _ u aralkyloxy, hydroxy, amino, mono- or 
di-C u6 alkylmino, carboxy, C x . 6 alkyl-carbonyl , 
30 alkoxy-carbonyl, nitro and cyano, 

G is a bond, or a C^ l0 alkylene group which may 
have C 3 _ 6 cycloalkylene or phenylene and may have 1 to 3 
substituents selected from alkyl, halogeno-C^e 

alkyl, phenyl and benzyl, 
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L is a C UXQ alkylene group which may be mediated 
by -O- or -S-, may have C 3 . 6 cycloalkylene or phenylene 
and may have 1 to 3 substituents selected from C U6 
alkyl, halogeno-C^ alkyl, phenyl and benzyl, 

X is two hydrogen atoms , an oxygen atom or a 
sulfur atom, 

.ttttttt. is a single bond or a double bond, and 

Y is a nitrogen atom when ... is a double bond, 

or an oxygen atom, -N(R 4 ')- (in which R 4 is [1] a 
hydrogen atom, [2] a C M0 alkyl group, a C 2 . 10 alkenyl 
group, a C 2 _ 10 alkynyl group, a C 3 _ 10 eye loalkyl group, a 
c 3-io cycloalkenyl group, a C 5 _ 10 cycloalkadienyl group, a 
C 6 -ia aryl group or a C 7 . 1A aralkyl group, which may have 
1 to 5 substituents selected from (l)halogen, (2)nitro, 
(3)cyano, (4)imino, (5) (i) amino which may have 1 to 2 
substituents selected from C U6 alkyl which may have 1 
to 5 substituents selected from halogen, phenyl, j 
benzyl, formyl, C U6 alkyl^carbonyl, benzoyl, C U6 
alkoxy-carbonyl, C 7 _ 14 aralkyloxy-carbonyl, sulfo, C U6 
alkylsulfonyl and C x . 6 alkylamino-carbonyl , 
( ii ) pyrrol idinyl , ( iii ) piper idyl , ( iy )morpholinyl , 
( v ) thio-morpholinyl , ( vi ) 4 -methylpiperidyl , ( vii ) 4 - 
pheny lpiperidyl , ( viii ) 4 -benzyloxycarbonylpiper idyl , 
(6)hydroxy which may have 1 to 3 substituents selected 
from (i)Cx_ 6 alkyl which may have 1 to 3 substituents 
selected from halogen, hydroxy, C^ 6 alkoxy, formyl, C N6 
alkyl-carbonyl, carboxy, C x . 6 alkoxy-carbonyl, amino, 
mono- or di-C U6 alkylamino, pyrrolidinyl , piperidyl, 
morpho 1 iny 1 , t hio-morphol iny 1 , 4 -me thylpiper idy 1 , 4 - 
phenylpiperidyl , carbamoyl, mono- or di-C^ alkyl- 
carbamoyl, phenoxy, mono- or di-Cj_ 6 alkyl -carbamoyloxy, 
formylamino, C 1-6 alkyl-carbonylamiho, formyloxy and d. 6 
alkyl-carbonyloxy, (ii)C 6 . 10 aryl which may have 1 to 5 
substituents selected from halogen, hydroxy, c U6 
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alkoxy, formyl, C w6 alkyl-carbonyl , carboxy, C U6 
alkoxy-carbonyl, amino, mono- or di-C^ alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl, 
4-methylpiperidyl, 4-phenylpiperidyl , carbamoyl, mono- 
5 or di-Ci. 6 alkyl-carbamoyl , phenoxy, mono- or di-C^ 
alkyl-carbamoyloxy, formylamino, C U6 alkyl - 
carbonylamino f formyloxy, C^ 6 alkyl-carbonyloxy r C x _ 6 
alkyl and halogeno-C U6 alkyl, (iii)C 7 . 14 aralkyl which 
may have 1 to 5 substituents selected from halogen, 
10 hydroxy, C U6 alkoxy, formyl, C^ 6 alkyl-carbonyl , 

carboxy, alkoxy-carbonyl, amino, mono- or di-C^ 

alkylamino, pyrrol idinyl, piper idyl, morpholinyl, thio- 
morpholinyl , 4-methylpiperidyl , 4-phenylpiperidyl , 
carbamoyl, mono- or di-C^e alkyl-carbamoyl, phenoxy, 
15 mono- or di-C x _ 6 alkyl-carbamoyloxy , forraylamino, Cj. 6 

alkyl-carbonylamino, formyloxy, C x _ 6 alkyl-carbonyloxy, 
C^e alkyl and halogeno-Ci_ 6 alkyl and (iv) formyl, 
alkyl-carbonyl, benzoyl, G^ 6 alkoxy-carbonyl, 
benzyloxycarbonyl , aikylsuif onyl , carbamoyl, mono- 

20 or di-Ci.e alkyl-carbamoyl, which may have 1 to 3 
substitutents selected from halogen, hydroxy, C 1-6 
alkoxy, formyl, alkyl-carbonyl, carboxy, C^ s 

alkoxy-carbonyl, amino, mono- or di-C^g alkylamino, 
pyrrolidinyl, piperidyl, morpholinyl, thio-morpholinyl, 
25 4-methylpiperidyl, 4-phenylpiperidyl, carbamoyl, mono- 
or di-C^ alkyl-carbamoyl, phenoxy, mono- or di-C^e 
alkyl-carbamoyloxy, formylamino, C^t alkyl- 
carbonylamino, formyloxy and C^ 6 alkyl-carbonyloxy, 
(7)carboxy which may be substituted with alkyl, 
30 benzyl or mono- or di-C u6 alkylamino, (8)C 3 . 6 

cycloalkyl, (9)C 3 _ 6 cycloalkenyl, (10)5- or 6-membered 
monocyclic aromatic heterocyclic ring having 1 to 4 
hetero atoms selected from nitrogen, oxygen and sulfur 
in addition to carbon atoms or bi- or tri-cyclic 
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aromatic condensed heterocyclic ring which is formed by 
* the condensation of benzene ring and the said 5- or 6- 
membered monocyclic aromatic heterocyclic ring, which 
may have 1 to 4 substituents selected from halogen, C x _ 6 
alkyl, halogeno-C^ alkyl, phenyl, benzyl, C^ 6 alkoxy, 
halogeno-Ci_ 6 alkoxy, phenoxy, C 7 . u aralkyloxy, 
formyloxy, C x _ 6 alkyl-carbonyloxy , C U6 alkyl thio, 
halogeno-C!_ 6 alkyl thio, hydroxy, mercapto, cyano, 
nitro, carboxy, formyl, alkyl-carbonyl, benzoyl, 

c i-6 alkoxy-carbonyl, phenoxycarbonyl , amino, mono- or 
di-C U6 alkylamino, formylamino, C^ 6 alkyl- 
carbonylamino, carbamoyl, mono- or di-C 1-6 alkyl- 
carbamoyl, sulfo, C M alkylsulf onyl , benzoyl-C^ 
alkoxy, hydroxy-C^ alkoxy, C U6 alkoxy-carbonyl-Ci^ 
15 alkoxy, C 3 _ u cycloalkyl-C^ alkoxy, imidazol-l-yl-Cx.g 
alkoxy, C 7 _ 14 aralkyloxy-carbonyl-C^ alkoxy, 
hydroxyphenyl-Cx.6 alkoxy and C 7 . 14 aralkyloxy-carbonyl, 
and in addition to these substituents, a C 6 . 14 aryl 
group or a C 7 . 1A aralkyl group Which may have 1 to 5 
20 substituents selected from d_ 6 alkyl, halogeno-C^ 

alkyl and C 6 .u aryl which may have 1 to 5 substituents 
selected from halogen, alkyl, halogeno-C^ alkyl , 

c i-6 alkoxy, C 7 . 1A aralkyloxy, hydroxy, amino, mono- or 
di-C^ alkylmino, carboxy, alkyl-carbonyl, C x _ 6 

25 alkoxy-carbonyl, nitro and cyano, or [3] formyl, C 1 . 6 
alkyl-carbonyl, benzoyl, C A _ 6 alkoxy-carbonyl, 
benzyloxycarbonyl, alkylsulf onyl , carbamoyl, mono- 

or di-Cj.g alkyl -carbamoyl , which may have 1 to 3 
substitutents selected from halogen, hydroxy, C U6 
30 alkoxy, formyl, alkyl-carbonyl, carboxy, C U6 

alkoxy-carbonyl, amino, mono- or di-C 1 . 6 alkylamino, 
pyrrol idinyl, piper idyl , morpholinyl, thio-morpholinyl , 
4-methylpiperidyl, 4-phenylpiperidyl , carbamoyl, mono- 
or di-Cj.6 alkyl -carbamoyl , phenoxy, mono- or di-C^g 
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alkyl-carbamoyloxy, formylamino, alkyl- 
carbonylamino, formyloxy and C^ s alkyl-carbonyloxy) or 

S(0) n (in which n is 0, 1 or 2) when is a single 

bond. 

5 3. A compound of claim 1, wherein Z is an optionally 
substituted cyclic group, G is an optionally divalent 
substituted hydrocarbon group and ring B does not form 
a non-aromatic condensed nitrogen-containing 
heterocyclic ring by combining with R 2 . 

10 4, A compound of claim 3, wherein Y is a nitrogen 

atom when is a double bond, or an oxygen atom 

or -N( R* ) - (in which R* is a hydrogen atom, an 
optionally substituted hydrocarbon group or an acyl 
group) when is a single bond. 

15 5. A compound of claim 1, wherein is a single 

bond. 

6. A compound of claim 1, wherein ring B is an 
optionally substituted benzene ring. 

7. A compound of claim 1, wherein ring B is an 
20 optionally substituted aromatic heterocyclic ring. 

8. A compound of claim 1, wherein ring B is a benzene 
ring or a thiophene ring. 

9. A compound of claim 1, wherein ring A is an 
optionally substituted benzene ring. 

25 10. A compound of claim 1, wherein ring A is a benzene 
ring which may be substituted with halogen, hydroxy or 
C U6 alkoxy. 

11. A compound of claim 1, wherein R 1 is an optionally 
substituted hydrocarbon group. 

30 12. A compound of claim 1, wherein R is a C U6 alkyl 

group or a C 7 .i A aralkyl group, which may be substituted 
with hydroxy, phenyl or amino which may be substituted 
with C|.$ alkyl-carbonyl or C x . 6 alkylsulf onyl . 
13. A compound of claim 1, wherein X is an oxygen 

35 atom. 
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14. A compound of claim 1> wherein Y is an oxygen 
atom, 

15. A compound of claim 1, wherein L is a hydrocarbon 
group which may be mediated by -0- or -S- and may be 

5 substituted. 

16. A compound of claim 1, wherein L is a Cj_ 6 alkylene 
group. 

17 . A compound of claim 1, wherein Z is an optionally 
substituted phenyl group. 

10 18. A compound of claim 1, wherein Z is a phenyl group 
which is substituted with halogen. 

19. A compound of claim 1, wherein D is an optionally 
substituted divalent hydrocarbon group. 

20. A compound of claim 1, wherein D is a alkylene 
15 group. 

21. A compound of claim 1, wherein E is -C0N(R a )- (in 
which R a is a hydrogen atom or an optionally 
substituted hydrocarbon group) . 

22. A compound of claim 1, wherein E is -C0NH-. 

20 23. A compound of claim 1, wherein G is a C x _ 6 alkylene 
group . " 

24. A compound of claim 1, wherein R 2 is an 
unsubstituted amino group. 

25. A compound of claim 1, wherein ring B forms a 
25 tetrahydroisoquinoline ring by combining with R 2 . 

26. A compound of claim 1, wherein ring A is an 
optionally substituted benzene ring, ring B is an 
optionally substituted benzene ring, Z is an optionally 
substituted phenyl group, D is a alkylene group; G 

30 is a C U6 alkylene group, R 1 is an optionally 

substituted hydrocarbon group, R 2 is an unsubstituted 
amino group, E is -C0NH-, L is a C M alkylene group, X 

is an oxygen atom, is a single bond and Y is an 

oxygen atom. 

35 27. A compound of claim 26, wherein ring A is a 
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benzene ring which may be substituted with halogen , 
hydroxy or C x „ 6 alkoxy r ring B is a benzene ring, Z is a 
phenyl group which may be substituted with halogen and 
R 1 is a C 7 _ 1A aralkyl group which may be substituted with 
5 hydroxy, phenyl or amino which may be substituted with 
d_ 6 alkyl-carbonyl or C x _ 6 alkylsulf onyl . 

28. A compound of claim 1, wherein ring A is an 
optionally substituted benzene ring, ring B is an 
optionally substituted aromatic heterocyclic ring, Z is 

10 an optionally substituted phenyl group, D is a Cx. 6 
alkylene group, G is a alkylene group, R 1 is an 

2 

optionally substituted hydrocarbon group, R is an 
unsubstituted amino group, E is -CONH-, L is a C 1-6 

alkylene group, X is an oxygen atom, is a single 

15 bond and Y is an oxygen atom. 

29. A compound of claim 28, wherein ring A is a 
benzene ring which may be substituted with halogen, 
hydroxy or C K6 alkoxy, ring B is a thiophene ring, Z is 
a phenyl group which may be substituted with halogen 

20 and R 1 is a C 7 . 1A aralkyl group which may be substituted 
with hydroxy, phenyl or amino which may be substituted 
with Ci_ 6 alkyl-carbonyl or C 1 . 6 alkylsulf onyl . 

30. A compound of claim 1, wherein ring A is a benzene 
ring which may be substituted with halogen, hydroxy, 

25 C^g alkoxy, halogeno-C^ alkoxy, C 7 _i 4 aralkyloxy, 

benzoyl-C^ alkoxy, hydroxy-C^ alkoxy, C^s alkoxy- 
carbonyl-C U6 alkoxy, C 3 . u cycloalkyl-C^ alkoxy, 
imidazol-l-yl-C^e, alkoxy, C 7 _ 14 aralkyloxy-carbonyl-Ci.fi 
alkoxy or hydroxyphenyl-Cx.fi alkoxy, 

30 ring B is a benzene ring or a thiophene ring, 

which may be substituted with C 1-6 alkoxy, 

Z is a C 6 . u aryl group, a C 3 . 10 cycloalkyl group, a 
piper idyl group, a thienyl group, a furyl group, a 
pyridyl group, a thiazolyl group, an indolyl group or a 

35 alkyl group, which may have 1 to 3 substituents 
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selected from halogen, formyl, halogeno-C U6 alkyl, 
alkoxy, alkoxy-carbonyl , oxo and pyrrolidinyl, 

D is a Cj. 6 alkylene group, 

G is a bond or a C^ 6 alkylene group which may have 
5 phenylene and which may be substituted with phenyl, 
R 1 is a hydrogen atom, a C 1-6 alkyl group, a C 2 .6 
alkenyl group, a C 6 . 1A aryl group or a C 7 . 1A aralkyl 
group, which may be substituted with (l)halogen, 
(2)nitro, (3)amino which may have 1 to 2 substituents 

10 selected from alkyl which may be substituted with 

Ci.g alkyl-carbonyl, benzyloxycarbonyl and C 1-6 
alkylsulfonyl, (4)hydroxy which may be substituted with 
(i)Cx_ 6 alkyl which may be substituted with hydroxy, C U6 
alkyl-carbonyl, carboxy or C x _ 6 alkoxy-carbonyl, 

15 (ii) phenyl which may be substituted with hydroxy, 
(iii) benzoyl or (iv)mono- or di-C^ alkylamino- 
carbonyl, (5)C 3 . 6 cycloalkyl, (6)phenyl which may be 
substituted with hydroxy or halogeno-C^ alkyl, or 
(7)thienyl, furyl, thiazolyl, indolyl or 

20 benzyloxycarbonylpiperidyl, 

R 2 is (1) an unsubstituted amino group, (2) a 
piperidyl group or ( 3 ) an amino group which have 1 to 2 
substitutents selected from (i) benzyl/ (ii) C U6 alkyl 
which may be substituted with amino or phenyl, (iii) 

25 mono- or di-C U6 alkyl-carbamoyl, (iv) C 1-6 alkoxy- 
carbonyl, (v) alkylsulfonyl, (vi) piperidylcarbonyl 
and (vii) C x _ 6 alkyl-carbonyl which may be substituted 
with halogen or amino, 

E is a bond, -CON(R a )-, -N(R a )CO-, -N(R b )CON(R c )-> 

30 -C00-, 



-oo-Q- 



or -C0-N y 




(in which R a , R b and R c is a hydrogen atom or a C U6 
35 alkyl group), 
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L is a C x _ 6 alkylene group which m&y be mediated by 
-O- and may be substituted with alkyl, 
X is an oxygen atom, and 

Y is a nitrogen atom when is a double bond, 

or an oxygen atom, -N(R 4 )- (in which R A s a hydrogen 

atom or a C A . 6 alkyl group) when is a single bond, 

or ring B may form a tetrahydroisoquinoline ring by 
combining with R 2 . 

31. A compound of claim 1, which is 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro-2-oxo- 
1,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or a 
salt thereof, 

( 3S , 5S ) -N- ( 2- f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) -7-chloro-l-neopentyl-2-oxo-l , 2,3,5- 
tetrahydro-4,l-benzoxazepine-3-acetamide or a salt 
thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl) -1- [2-( 4-biphenyl ) ethyl ] -7-chloro-2- 
oxo-1 , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl )-5-(4- 
aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -7-chloro-2-oxo- 
l,2,3,5-tetrahydro-4, l-benzoxazepine-3-acetamide or a 
salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 2- 
aminomethylthiophen-5-yl ) -1- ( 4-biphenylmethyl) -7- 
chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-4 , l-benzoxazepine-3- 
acetamide or a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 3- [ ( 1-amino-l- 
methyl ) ethyl ] phenyl ] -1- (4-biphenylmethyl ) -7-chloro-2- 
oxo-1 , 2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethy lphenyl ) - 7 -chloro- 1- ( 4 -hydroxybenzyl ) -2 -oxo- 
1, 2,3,5-tetrahydro-4 , l-benzoxazepine-3-acetamide or a 
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salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4- 
acetylaminobenzyl ) -5- ( 3-aminomethylphenyl ) -7-chloro-2- 
oxo-1 ", 2 , 3 , 5-tetrahydro-4 / l-benzoxazepine-3-acetamide or 
5 a salt thereof , 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl ) - 7 -chloro- l - ( 4 - 

methanesulf onylaminobenzyl ) -2-hdxo-I , 2 , 3 , 5-tetrahydro- 
4,l-benzoxazepine-3-acetamide or a salt thereof ., 
10 3, 5-trans-N- (2-f luorobenzyl ) -5- (3- 

aminomethylphenyl ) -1- ( 4-biphenylmethyl ) -2-oxo-l , 2 ,3 , 5- 
tetrahydro-4 , l-benzoxazepine-3-acetamide or a salt 
thereof , 

3 , 5-trans-N- (2-f luorobenzyl ) -5- ( 3- 
15 aminomethylphenyl ) -1- ( 4-hydroxybenzyl ) - 7 -me thy 1 oxy- 2 - 

oxo-1 ,2,3, 5 -tetrahydro-4 , A-benzoxazepine-3-acetamide or 
a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- [ 4- [ ( 1 -amino- 1- 
methyl ) ethyl ]pheny] 1-1- ( 4-biphenylmethyl ) -7 -chloro- 2- 
20 oxo-1 ,2,3, 5 -tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, 

3, 5-trans-N- (2-f luorobenzyl) -5- (3- 
aminomethylphenyl ) -7-chloro-l- [ 2- ( 4- 
hydroxyphenyl ) ethyl ] -2-oxo-l , 2,3, 5-tetrahydro-4 , 1- 
25 benzoxazepine-3-acetamide or a salt thereof, 

3 , 5-trans-N- ( 2-f luorobenzyl ) -5- ( 3- 
aminomethylphenyl )-l- ( 4-biphenylmethyl ) -7 -hydroxy- 2- 
oxo-1 ,2,3, 5-tetrahydro-4 , l-benzoxazepine-3-acetamide or 
a salt thereof, or 
30 3 , 5-trans-N- ( 2-f luorobenzyl ) -1- ( 4-biphenylmethyl ) - 

7-chloro-2-oxo-l , 2 , 3 , 5-tetrahydro-5- (1,2,3,4- 
tetrahydroisoquinolin-5-yl)-4,l-benzoxazepine-3- 
acetamide or a salt thereof. 

32, A process for producing the compound of the 
35 formula: 
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5 




wherein the symbols are as defined in claim 1, or a 
salt thereof, which comprises reacting a compound of 
the formula: 




15 



wherein the symbols are as defined in claim 1, or a 
salt thereof, with a compound of the formula: 

R a 

I 

20 N — G Z 

H 

wherein the symbols are as defined in claim 1, or a 
salt thereof. 

33. A pharmaceutical composition which comprises a 

25 compound of claim 1 or a salt thereof in admixture with 
a pharmaceutically acceptable carrier or excipient. 

34. A pharmaceutical composition of claim 33, which is 
a somatostatin receptor agonist . 

35. A pharmaceutical composition of claim 33, which is 
30 for treating or preventing diabetes, obesity, diabetic 

complication or inveterate diarrhea. 

36; Use of a compound of claim 1 or a salt thereof for 
manufacturing a pharmaceutical composition. 
37 * Use of a compound of claim 1 or a salt thereof for 
35 manufacturing a pharmaceutical composition which is a 
somatostatin receptor agonist. 

38. Use of a compound of claim 1 or a salt thereof for 
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manufacturing a pharmaceutical composition for treating 
or preventing diabetes , obesity/ diabetic complication 
or inveterate diarrhea . . 

39. A method for activating somatostatin receptors in 
5 a mammal which comprises administering an effective 

amount of a compound of claim 1 or a salt thereof to 
said mammal. 

40. A method for using a compound of claim 1 or a salt 
thereof as somatostatin receptor agonists in a mammal 

10 which comprises administering an effective amount of a 
compound of claim 1 or a salt thereof to said mammal. 

41. A method for treating or preventing diabetes , 
obesity, diabetic complication or inveterate diarrhea 
in a mammal which comprises administering an effective 

15 amount of a compound of claim 1 or a salt thereof to 
said mammal . 
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